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ABSTRACT 

Context. Circumstellar disks are expected to evolve quickly in massive young clusters harboring many OB-type stars. Two processes 
have been proposed to drive the disk evolution in such cruel environments: (1) gravitational interaction between circumstellar disks 
and nearby passing stars (stellar encounters), and (2) photoevaporation by UV photons from massive stars. The relative importance of 
both mechanisms is not well understood. Studies of massive young star clusters can provide observational constraints on the processes 
of driving disk evolution. 

Aims. We investigate the properties of young stars and their disks in the NGC 6357 complex, concentrating on the most massive star 
cluster within the complex: Pismis 24. 

Methods. We use infrared data from the 2MASS and Spitzer GLIMPSE surveys, complemented with our own deep Spitzer imaging 
of the central regions of Pismis 24, in combination with X-ray data to search for young stellar objects (YSOs) in NGC 6357 complex. 
The infrared data constrain the disk presence and are complemented by optical photometric and spectroscopic observations, obtained 
with VLT/VIMOS, that constrain the properties of the central stars. For those stars with reliable spectral types we combine spectra and 
photometry to estimate the mass and age. For cluster members without reliable spectral types we obtain the mass and age probability 
distributions from R and /-band photometry, assuming these stars have the same extinction distribution as those in the "spectroscopic" 
sample. We compare the disk properties in the Pismis 24 cluster with those in other clusters/star-forming regions employing infrared 
color-color diagrams. 

Results. We discover two new young clusters in the NGC 6357 complex. We give a revised distance estimate for Pismis 24 of 
1.7±0.2kpc. We find that the massive star Pis 24-18 is a binary system, with the secondary being the main X-ray source of the 
pair. We provide photometry in 9 bands between 0.55 and 9 pm for the members of the Pismis 24 cluster. We derive the cluster mass 
function and find that up to the completeness limit at low masses it agrees well with the initial mass function of the Trapezium cluster. 
We derive a median age of 1 Myr for the Pismis 24 cluster members. We find five proplyds in HST archival imaging of the cluster, 
four of which are newly found. In all cases the proplyd tails are pointing directly away from the massive star system Pis 24-1. One 
proplyd shows a second tail, pointing away from Pis 24-2, suggesting this object is being photoevaporated from two directions simul- 
taneously. We find that the global disk frequency (~30%) in Pismis 24 is much lower than some other clusters of similar age, such 
as the Orion Nebula Cluster. When comparing the disk frequencies in 19 clusters/star-forming regions of various ages and different 
(massive) star content, we find that the disks in clusters harboring extremely massive stars (typically earlier than 05), like Pismis 24, 
are dissipated roughly twice as quickly as in clusters/star-forming regions without extremely massive stars. Within Pismis 24, we 
find that the disk frequency within a projected distance of 0.6 pc from Pis 24-1 is substantially lower than at larger radii (~19% vs. 
~37%). We argue for a combination of photoevaporation and irradiation with ionizing UV photons from nearby massive stars, causing 
increased MRI-induced turbulence and associated accretion activity, to play an important role in the dissipation of low-mass star disks 
in Pismis 24. 

Key words, open clusters and associations: individual: Pismis 24 - surveys - stars: pre-main sequence - planetary systems: proto- 
planetary disks 



1. Introduction 

The influence of nearby massive young stars on the evolution 
of circumstellar disks is still not well understood. Spitzer ob- 
servations have revealed a clear anti-correlation between the 
frequencies of circumstellar disks and the presence of massive 
stars i n these clusters (e.g., NGC 2244, NGC 66 11 Balo g et al.1 
l2007t iGuarcello et al.1 12009!) . UV irradiation by hot, massive 



* Based on observations performed at ESO's La Silla-Paranal obser- 
vatory under programme 081.C-0467. 



stars causing photoevaporation of disks around neighboring 
lower mass young stars is a favored mechanism to explain the 
observed low disk frequencies near massive stars. In addition, 
massive stars preferentia lly reside in the centers of clusters 
dZinnecker & Yorkg|2007l) where stellar densities are extremely 
high. In such environments stellar encounters, causing gravita- 
tional interaction between the circumstellar disks and nearby 
clust er members, are proposed to play a rol e in disk dissipa- 
tion dPfalzner et al.ll2006tloiczak ei al.ll2010l) . The relative im- 
portance of both mechanisms for the dissipation of circumstellar 
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disks is not well constrained. Young clusters harboring very mas- 
sive stars need to be studied to shed light on this issue, Pismis 24 
constitutes a well suited example of such clusters. 

Pismis 24 is located in the Sagittarius spiral arm and con- 
tains dozens of massive OB-type stars, with two extremely 
luminous members: Pis 24-1 (031) and Pis 24-17 (03.5III) 
dMassev et al.1 120011) . High-resolution observations have re- 
solved Pis 24-1 into a compact hierarchical triple system consist- 
ing of Pis 24-1 NE (unresolved spect roscopic binary) and Pis 24- 
1 SW dMafz Apellaniz et al.1 l2007h . Pis 24-1 NE and Pis 24- 
1 SW have an estimated mass of around 100 M Q each. The 
distance to Pismis 24 has been estimated in different ways. 
IWilson et al.l d 19701) derive a kinematic distance to Pismis 24 of 
1.0±2.3kpc. lNeckell d!978l) obtain a distance of 1.74±0.31kpc 
to Pismis 24 using a color-ma gnitude diagram. Employing the 
spectroscopic parallax method. lMassev et alJ (1200 ll) derive a dis- 
tance of 2.56+0. lOkpc for Pismis 24. In the current work we re- 
address the distance to Pismis 24 based on the positions of the 
most massive members in the Hertzsprung-Russell diagram (see 
Sect. I3.2.T1 > and find that the most likely distance is 1.7 kpc. We 
adopt this value throughout the current paper. 

Our inventory of the stellar content o f Pismis 24 has long 
been limited to t he massive members (Wil son et al.l Il970t 
Mass ev et al.l l2001). Observations with the Chandra X-ray tele- 
scope have dramatically improved this situation and allowed 
hundr eds of lower mass members to be identified (Wan g et"aT] 
120071) . A total of 779 X-ray sources have been found in the 
Pismis 24 region, of which 616 sources have associated opti- 
cal or infrared coun terparts. With an estimated age of ~ 1 Myr 
(Mas sev etai]l200ll) Pismis 24 is an extremely interesting labo- 
ratory for investigating the circumstellar disk evolution, with the 
similarly old Orion Nebula Cluster as a local reference. 

The Pismis 24 cluster resides within NGC 6357, a large com- 
plex of extended nebulosity. Within NGC 6357 there are three 
known Hn regions at different e volutionary stage s : G353.2+0.9, 
G353.2+0.7, and G353. 1+0.6 dFelli et al.l [1990) . G353.2+0.9, 
located near the Pismis 24 cluster, is the youngest and bright- 
est region and was further resolved into three comp act Hn re- 
gions using the high-resolution VLA observations jFelii et al. 
1990). Between G353.2+0.9 and the Pismis 24 cluster there is 
an ionization front shielding the cloud material from most of 
the UV photons emitted from massive stars in the cluster. It is 
therefore p ossible that G353 .2+0.9 is ionized by its own, inter- 
nal sources dFelli et alJl9 90). Indeed, infrared observ ations have 
revealed several embedded objects in G 353. 2+0.9 dPersi et ail 
1986: lFelli etaII[T990l:IWang et al.ll200l . G353. 1+0.6 is a more 
evolved Hn region which is expanding and interacting with 
molecular cloud m aterial on its northern side dFelli et al.lll990t 
iMassi et al]|1997l) . G353. 2+0.7 is the most evolv ed and diffuse 
Hn re gion and s hows no compact components dHavnes et alJ 
[19791 iFeUi et"a!l[T990h . 

A dust continuum emission survey at 1 .2 mm has revealed 
73 dense cores in the NGC 6357 region, of which 5 ha ve masses 
above 200 M dMunoz et alJl2007l: lRusseil et al.ll2010t) . Follow- 
up observations searching for molecular line emission in 12 
high-mass dense cores (>100M o ) show that all of them belong 
to the NGC 6357 complex . Among these, 6 dense cores were 
identified as starless cores dRusseil et alJl20l6T) . 

In this paper we will first investigate the star formation ac- 
tivity in the NGC 6357 complex as a whole, and then focus on 
the stellar and disk properties of the members of the central clus- 
ter Pismis 24. We arrange this paper as follows. In section|2]we 
describe the observations and data reduction. In section [3] we 
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Fig. 1. The FOVs of different observations used in this pa- 
per. The background: 8.0 ^(GLIMPSE). The FOVs of our 
deep IRAC imaging are shown with the dashed lines ([3.6] and 
[5.8] bands) and dotted lines ([4.5] and [8.0] bands). The dash- 
dotted lines present the FOV of the Chandra X-ray observation. 
The solid lines show the FOVs for VIMOS imaging and spec- 
troscopy. The central line-filled regions were covered with HST 
observations. 

present our results which are then discussed in section [4] We 
summarize our effort in section [5] 

2. Observations and data reduction 

This study is based on a large collection of observational data. 
We use photometric data at optical, infrared and X-ray wave- 
lengths, as well as spectroscopy in the 4800 to 10000 A range. 
The field of view (FOV) for each of the individual datasets is 
shown in FigQ] 

2. 1 . Infrared photometry 

Near-infrared photometry in the J, H, and K s b ands was taken 
from the Two-Micron All Sky Survey (2MASS ISkrutskie et all 
2006). Mid-infrared photometry at 3.6, 4.5, 5.8, and 8.0/zm 
obtai ned with t he Sp itzer Space Telescope IRAC cam- 
era dFazio et al.l [2004) was taken from the the Galactic 
Legacy Infrared Mid-Plane Survey Extraordinaire (GLIMPSE I 
iBeniamin et alj|2003l) survey, and supplemented with our own 
deep observations (Program ID 30726) in the central cluster re- 
gions. 

2.1.1. 2MASS survey 

The 2MASS survey imaged the entire sky in the J, H, and K s 
bands. We extracted the photometry of all the point sources in 
NGC 6357 complex. The typical 3cr limits for the 2MASS sur- 
vey are 17.1, 16. 4 and 15.3 mag in J, H, and K s , respectively 
dCutri et alJl2003l) . 
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Fig. 2. Typical spectra (grey thick lines) from our VIMOS observations covering the range of spectral types from K3 to M3. Spectral 
templates (thin lines) with the same spectral types and spectral resolution are also shown. The templates have been reddened to fit 
our VIMOS spectra. The prominent Ha emission line and TiO absorption features are indicated. The wiggles on the spectra beyond 
7600 A are instrumental artifacts due to the fringing. 



2.1.2. GLIMPSE survey 

The GLIMPSE I survey covers the galactic plane (10° < |/| <65°, 
\b\ <1° ) with imaging in the four IRAC bands (3.6, 4.5, 5.8, and 
8.0 jum). We adopted the photometry of all the point sources 
in NGC6357 complex as given in the GLIMPSE catalogue, 
with photometric uncertainties below 0.2 mag in all four IRAC 
bands. The typical 3<x limits for GLIMPSE survey are 15.5, 
15.0, 1 3.0, and 13.0 mag at the 3.6, 4.5, 5.8, and 8.0 fan, respec- 
tively (IChurchwell et alJl2009l) . In the PISMIS 24 field, where 
the number density of stars is high, the 3<x limiting magnitudes 
in regions without strong nebular background are estimated to 
be -15.2, 14.8, 13.0, and 12.6 mag in the four IRAC bands, re- 
spectively. 



2.1.3. Deep IRAC imaging of the central Pismis24 region 

We have performed deep observations towards the Pismis24 
cluster with the Spitzer IRAC camera. The observations have 
been done on September 29, 2006, with exposure times of 0.4 s 
and 10.4 s. We mosaiced images using the SSC mosaic soft- 
ware MOPEX, an d performed PS F photometry using the IDL 
codes described in Fang et al. ( 2009). We compared our photom- 
etry with the values given in the GLIMPSE catalogue for com- 
mon sources and found small systematic differences between 
both data sets of -0.04, -0.007,-0.04,-0. 1 magnitudes in the [3.6], 
[4.5], [5.8], and [8.0] bands, respectively. These difference may 
be due to the slightly different psf-fitting models. We applied the 
corresponding scaling factors to our deep imaging such that it 
has the same absolute flux levels as the GLIMPSE data. The 3<x 
limiting magnitudes for our images are estimated to be -15.7, 
15.5, 14.0, and 13.0mag, respectively, in the four IRAC bands, 
in the region in the absence of nebulosity. 



2.2. Optical photometry 

We have imaged the cluster Pismis 24 in the R and /-band 
filters using the Visible Wide Field Imager and Multi-Object 
Spectrograph (VIMOS. iLeFevre et alj|200l at the ESO VLT. 
The R -band observations were performed on 2008 April 1 and 
6, and the /-band observations were done on 2008 May 1. In 
order to increase dynamic range we took the images with five 
exposures (1, 14, 45, 150, and 300 seconds) for every pointing. 
We performed standard data reduction for optical imaging con- 
sisting of bias subtraction and flat-fielding. We then performed 
PSF photometry on the reduced images, taking into account that 
the PSF shows substantial variations in shape over the VIMOS 
FOV Instead of using a single PSF for a given observation, we 
divided each image into 16 sub-regions. In each sub-region we 
extracted a PSF model from the isolated stars, and used it to do 
PSF fitting for each star in the sub-region. For every star that 
was detected in multiple exposures of different integration time, 
we adopt the photometry from the longest exposure in which 
the peak level of the star remains in the linear regime of the 
CCD. We calibrated the /?-band photometry using observations 
of the standard fields SA 1 10 (for data taken on 2008 April 1) and 
Rubin 149 (for data taken on 2008 April 6). The /-band photom- 
etry was calibrated using standard stars observed in the PG 0918 
field (IStetsonll2000l) . 

2.3. X-ray source catalogue 

Pismis 24 cluster has been observed with the Imaging Array of 
the Advanced CCD Imaging Spectrometer (ACIS-I) mounted on 
the Chandra s pace telescope. In this region, 779 X-ray sources 
are detected dWang et al.ll2007l) . In this paper, we match X-ray 
sources to the sources detected in VIMOS R and / bands based 
on positional coincidence, using a 1'.'5 tolerance. The photome- 
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Fig. 3. Spitzer color image of NGC 6357 complex(red: 24 fim, green: 8.0 fim, and blue: 4.5 fim). The 4.5 fim and 8.0 fim images are 
from GLIMIPSE survey. The 24 fim image is a combination of the images from MIPSGAL and MSX surveys. The three Hn regions 
G353.2+0.9, G353.2+0.7, and G353. 1+0.6 are labeled. The position of the Pismis 24 cluster is marked. The dashed lines depict the 
inner rims of the three bubbles identified bv lChurchwell et all d2007l) . 



try in 9 bands between 0.55 and 9 fim for counterparts of X-ray 
sources are listed in table Q] Since Pismis 24 is located in the di- 
rection of the galactic center the density of unrelated background 
sources is high, which complicates establishing cluster member- 
ship. Young stars can be identified due to their X-ray emission, 
which is enhanced in comparison to field stars. The X-ray emis- 
sion from high mass stars is thought to arise in shocks in their 
fast, radiatively driven winds. Lower mass stars produce X-ray 
emission due to magnetic reconnection flares similar to those 
seen on the solar surface, but with X-ray fluxes 2 to 3 orders of 
magnitude higher than seen in the field population. In this work, 
we will use this X-ray emission to identify young stars associ- 
ated with the young stellar cluster Pismis 24. The potential con- 
tamination of our sample with X-ray bright AG N and foreground 
stars was shown to be <4% dWang et al.ll2007l) and is thus not a 
major concern. 

Since the central regions of the Pismis 24 cluster have a high 
space density of sources and the accuracy of the optical and X- 
ray positions is limited to typically 0'.'6 and l'.'O, respectively, 
matching the optical and X-ray positions requires care. Choosing 
a large matching radius ensures that all real optical and X-ray 
pairs are matched but may also result in substantial numbers of 
"false positives", i.e. a match between physically unrelated opti- 
cal and X-ray sources. Choosing a small matching radius would 
cause many physically associated pairs to be lost from the analy- 
sis. We chose 1'.'5 as a compromise. To test for the number of po- 
tential false positives, we applied a positional shift of 25" to the 
optical positions and then matched those to the X-ray catalog. 
This indeed yields a fair number of false matches: roughly 1/6 



of the number of matches in the original catalog. Thus, strictly 
speaking, statistically about 1/6 of our sources could be false 
positives. This, however, is a very pessimistic estimate: for indi- 
vidual sources it would mean that there is an optical source near 
the X-ray position that is unrelated to X-ray source and that the 
true X-ray source counterpart is much fainter in the optical than 
the "false match". This situation will not occur often, though for 
individual cases it cannot, of course, be excluded with certainty. 



2.4. Optical spectroscopy 

Spectroscopic observations of the Pismis 24 cluster were per- 
formed with VIMOS in August 2008. The targets for the 
VIMOS spectroscopy were selected from the sources found in 
the VIMOS pre-imaging with a match (within l '.'O) to an X-ray 
source from the catalogue o f IWang et alJ 42007). Once as many 
of these as possible were accommodated by the slit mask, addi- 
tional targets were added where space allowed to include stars 
with fluxes in the range 1 1 <J< 14 in an attempt to identify some 
interme diate mass stars whic h are least sensitive to X-ray de- 
tection dFeigelson et alj|2003l) . We used a low resolution grism 
combined with order sorting filter GG475 and a slit width of 
l'.'O, resulting in an effective spectral resolution of A/6A=580 and 
a spectral coverage from 4800 A to 10000A. The spectroscopic 
data were reduced with the VIMOS pipeline, which was also 
used to extract the raw spectra of the individual targets. These 
were then flux-calibrated using observations of the standard star 
LTT6248. 
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Fig. 4. 1.2 mm emission (contours) over-plotted on the IRAC [5.8] image of the NGC6357 complex. The beam size of 1.2mm 
emission is 24". The red filled circles mark the Flat/class I objects, and the open triangles mark the c lass II objects. Th e aste risks 
indicate known massive stars. The dashed lines depict the inner rims of the three bubbles identified bv lChurchwell et alj d200l . In 
regions A and B, the YSO distribution shows arcs centered on the bubble CS 61. 



In the following we will describe how we do the spectral 
classification of our stars using the VIMOS spectra. We have 
adopted a two-step approach. In step one we estimate the spec- 
tral types from ou r spectra using the IDL package 'Hammer' 
(ICovev et alJ l2007). The Hammer code was originally designed 
to classify spectra of stars in the absence of appreciable extinc- 
tion. It uses 29 spectral "features" in the classification process, 
among which two ("BlueColor" and "Color- 1") are related to 
the broad-band spectral continuum slope. The latter cannot be 
used for stars whose spectra are reddened due to absorption 
by intervening dust. The remaining 27 diagnostics are "narrow- 
band" features, and not affected by extinction. In order to make 
the Hammer code suitable for classifying our young stars, that 
typically suffer several magnitudes of optical extinction, we re- 
moved the BlueColor and Color- 1 features from the Hammer 
code, keeping the remaining 27 diagnostics. We then ran the 
code to classify all our spectra, giving initial estimates of the 
spectral types. In the second step of the classification process we 
tested the results by fitting spectral templates with spectral types 
as derived using the Hammer code to the observed VIMOS spec- 
tra. The spectral templates are from the 'Hammer' package. We 
have two free parameters in this fit: the V-band extinction by 
which the spec tral template is redd ened using a standard ISM 
extinction law dCardelli et al.ll 19891) . and the scaling factor cali- 
brating the spectral template to the observed absolute flux level. 
The results were then visually inspected for each star to ensure a 
satisfactory fit to the data was obtained. When the spectral tem- 
plate with initial spectral type from "Hammer" code could not 
properly fit the observations, the input spectral type was varied 



by several subclasses until we obtained a good match between 
the observed spectrum and the spectral template. The spectral 
type of the best-fitting template was finally adopted as the spec- 
tral type of each respective object. In Fig [2] we show examples 
of our VIMOS spectra with a range of spectral types from early 
K to early M, representing the majority of the young stars in 
our sample. In each case, we have overplotted the best-fitting 
spectral template. Over this wavelength range, the changes in 
the spectral shape are clearly visible, in particular the strength of 
the TiO absorption bands is a prominent diagnostic for late K to 
M type stars. 

2.5. Complementary data sets 

A part of the Pismis24 star cluster has been observed with 
the Hubble space telescope in the F502N, F656N, F673N, and 
F850LP bandsfl We have used these HST images to search for 
proplyds, i.e. young stars whose circumstellar disks are being 
photoevaporated by UV photons from nearby massive stars, re- 
sulting in a head-tail shaped appearance (see Sect. 13.2.47 a)). 

The 24 fim image of the NG C 6357 complex w as taken from 
the Spitzer MIPSGAL survey dCarev et al.N2009l) . Parts of the 
24 //m Spitzer data were saturated, we fill in those regions us- 
ing 21.3 im\ da ta from the Midcourse Space Experiment (MSX, 
iPrice etalj|2001l) survey. We tied the flux scale of the MSX im- 
age to that of the MIPSGAL observations using the common 



1 We obtained these HST images from 
http://hla.stsci.edu/hlaview.html 
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unsaturated regions, ignoring the relatively minor differences in 
the spectral response between both images. 

Imaging at 1 .2 mm w as performe d with the SEST Imaging 
Bolometer Array dMunoz et al.l 120071) and traces the dust con- 
tinuum emission in high column density regions (A v >15mag, 
iRusseil et al. I l20loh . These data were used to locate the dense 
molecular regions in NGC 6357 complex. 

3. Results 

3.1. The NGC 6357 complex 

In this section, we will present a global view of NGC 6357. 
We will show the dust emission from mid-infrared to millime- 
ter wavelengths and then investigate the star formation activity 
throughout the region. 

3.1 .1 . Dust emission in NGC 6357 

In Fig. [3] we show a three-color composite of the whole 
NGC 6357 complex (4.5, 8.0, and 24 fim in blue, green, and red, 
respectively), using data from the GLIMPSE survey at 4.5 and 
8.0 /im), and the MIPSGAL surveys at 24 yum with the saturated 
regions replaced with the data from MSX survey at 21.3 fim. 
The emission in the 4.5 fim IRAC band traces the stars that 
appear as point sources, some diffuse emission emitted or scat- 
tered by dust, and Bra emission. The 8.0 fim and 5.8 /mi IRAC 
bands are dominated by the emission from Polycyclic Aromatic 
Hydrocarbons (PAHs) dPovich et al.ll2007l) . tracing the surface 
of molecular clouds. The 24 fim emission is dominated by con- 
tinuum dust emission. 

The most striking aspect of Fig.[3]is that the whole region is 
full of filamentary diffuse emission, with some "bubbles" where 
PAH emission is fai nt or absent and 2 4 fim e mission is dom- 
inating. In this field Churc hwell et al.l (120071) identified three 
bubbles, named CS59, CS61, and CS63, of which CS61 is 
the bigge st. The bright Hn region G353.2+0.9 lies near bubble 
CS 61 (iFelli et alJll990h . The Pismis 24 cluster appears to be lo- 
cated within CS61 and the strong UV field and stellar winds 
from the massive cluster members are likely responsible for cre- 
ating CS 61. The absence of 8.0 fim emission within CS 61 and 
the "sharp" edges of the bubble at this wavelength (Fig. [3]) can 
be explained by the absence of PAHs within the bubble due 
to their destruc tion by e xtreme ultraviolet (EUV) photons from 
massive stars dVoitl 19921) . Surrounding CS 61 there are high den- 
sity shells which are traced by the dust continuum emissions at 
1.2 mm (see Fig |4j). Here, the EUV photon fluxes have already 
been diminished due to absorption by gas and dust within the 
bubble and PAHs can survive. There are still sufficient amounts 
of UV photons of lower energy to excite the PAH molecules, 
which then glow brightly and mark the boundary between the 
dense cloud material and the cavities carved by the star clusters. 

The bubbles CS 59 and CS 63 are much smaller than CS 61. 
Near these bubbles the Hn regions G353.2+0.7 and G353. 1+0.6, 
respectively, are located. Insid e bubble CS 63 there are four 
known OB stars (Neckel 1984), which are ionizing the Hn re- 
gion G353. 1+0.6 dFelli et al.lll990h and have likely created this 
bubble. Inside the bubble CS 59 there are no known massive stars 
in the literature. Further observations are required to understand 
the origin of this bubble. In contrast to bubble CS 61, there is 
weak 8.0/im emission inside bubbles CS 59 and CS 63, suggest- 
ing that their central stars cannot emit sufficient EUV photons to 
destroy all the PAHs inside the bubbles. 



In Fig. [4] we show the 1.2 mm dust continuum emission 
with contours, overplotted on the 5.8 fim IRAC image. The 
millimeter data, tracing the molecular clouds, tend to be con- 
centrated in ring-like structures surrounding the bubbles CS 61, 
CS59, and CS63. Similar structures of mole cular gas have 
been f ound around many mid-infra red bubbles dDeharveng et al.l 
120091: iBeaumont & Williams! 1201 Oh . They are thought to arise 
due to the compression of the molecular clouds by the expand- 
ing shock fronts produced by st ellar winds or the pr e ssure-driven 
expan sion of the Hn regions dCastor et al.l 119751: iFrever et~a"D 
120031) . 

3.1.2. Star formation in NGC 6357 

Using the infrared data from the 2MASS and GLIMPSE surveys 
we can make an inventory of the disk-bearing young star popu- 
lation in the whole NGC 6357 complex, and thus investigate the 
global recent star formation activity. The infrared excess emis- 
sion due to the dusty circumstellar disks causes the infrared col- 
ors of stars with disks to be distinctly different from those of 
diskless objects. However, young cluster members that have al- 
ready lost their disks cannot be robustly distinguished from un- 
related field objects based on infrared colors alone. Therefore, 
in this section, we restrict ourselves to studying the disk-bearing 
stars only to trace recent star forming activity in NGC 6357 com- 
plex. 

We use the infrared color-color diagrams [3.6]-[4.5] vs. 
[4.5]-[8.0] and [3.6]-[4.5] vs. [5.8]-[8.0] to select candidate 
young disk-bearing stars. The selection criteria are as follows. 
In the [3.6]-[4.5] vs. [4.5]-[8.0] color-color diagram, objects are 
marked as YSOs if they meet the following criteria (following 
ISimon et alJl2007l) : 

(1) [3.6]-[4.5]>0.6x([4.5]-[8.0])-1.0, 

(2) [4.5]-[8.0]<2.8, 

(3) [3.6]-[4.5]<0.6x([4.5]-[8.0])+0.3, 

(4) [3.6]-[4.5]>-([4.5]-[8.0])+0.85. 

In the [3.6]-[4.5] vs. [5.8]-[8.0] color-color diagram, YSOs 
must obey the criteria: 

(1) [3.6]-[4.5] >0, and [5.8]-[8.0] >0.4 dAllen et alfcOOl . 

(2) [3.6]-[4.5] > 0.67-([5.8]-[8.0])x0.67, 

where the latter criterion serves to remove the contamina- 
tion arising from uncertainties in the IRAC photometry. Finally, 
we clean the thus constructed YSO catalog from contamination 
by AGNs and galaxies, and exclu de 4 objects, according to the 
criteria of IGutermuth et akl ([2008). Based on their IRAC spec- 
tral index we divide the YSOs into class I/flat, and class II types 
dLadalll987l) . In Fig. H we show IRAC color-color diagrams 
of all detected objects, indicating the color boundaries used for 
the selection of YSOs and showing the class I/flat and class II 
sources as well as the objects not marked as disk-bearing YSOs 
with different colors. In total we identify 64 class I/Flat sources 
and 244 class II sources in the field of Fig. [4] 

In Fig.|4] we show the spatial distribution of the objects iden- 
tified as young stars with disks in NGC 6357, to which we will 
in this subsection simply refer as "YSOs", reminding the reader 
that the population of young stars without disks that is almost 
certainly also present is not included here. Inside the three bub- 
bles CS61, CS59, and CS63 the number density of YSOs is 
obviously enhanced, suggesting recent star formation in these 
regions. In most star-forming regions a strong positional co- 
incidence between young class I/flat YSOs and dense molecu - 
lar cores is observed (e.g. lEvans et all 120091: iFang et aD l2009). 



6 



M. Fang et al.: Star formation and disk properties in Pismis24 



1 



• Flat/Class I 
a Class II 



(a)" 



10 12 3 

[5.8]-[8.0] 



• Flat/Class I 
c Class II 



(b) 




[4.5]- 



2 

[8.0] 



4 



Fig. 5. (a) Spitzer/IRAC [3.6]-[4.5] vs. [5.8]-[8.0] and (b) [3.6]- 
[4.5] vs. [4.5]-[8.0] color-color diagrams. YSO candidates are 
selected using the criteria described in Sec tion [3. 1.21 and classi- 
fied as class I, flat-spectrum, or class II objects by their spectral 
index estimated from four IRAC bands. The filled circles denote 
class I and flat-spectrum objects, open triangles class II objects. 
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Fig. 6. (a)H-K s vs. #-[3.6] and (b) H - K s vs. #-[45] color- 
color diagrams. The solid lines show the intrinsic colors of disk- 
less stars. The dashed lines and arrows present the extinction 
laws. The lengths of arrows show a extinction of 2 mag at K 
band. The open diamonds are the YSO candidates which show 
excess emission in both [3.6] and [4.5] bands. 



However, in the NGC 6357 complex this correlation is less obvi- 
ous. The reason for this is currently unclear, possibly the parental 
molecular clouds of these YSOs have only recently been eroded 
by nearby massive stars, and star formation is still inactive in the 
molecular shells surrounding the bubbles. 

A closer inspection of Fig. |4] reveals an interesting aspect 
of the spatial distribution of the class I/flat sources: in the re- 
gions marked "A" and "B" they appear to form arcs subtend- 
ing the bubble CS 61. If we approximate the distribution of the 
sources in regions A and B with a circle we find that the cen- 
ter of the best-fitting circle lies very close to the center of bub- 
ble CS 61. This is suggestive of some role of the massive stars 
in CS 61 in (triggering) the presumably recent formation of the 
class I/flat sources in regions A and B. Similar configurations, 
of young stars forming an arc around an older stellar popula- 
tion, have been found in other star formin g regions, e.g., Tr37, 
RCW 82. RCW 120 dSicilia-Aguilar et al.l l2005l IPomares et all 
2009; Deharveng et al.ll2009l) . 

The aforementioned criteria for YSO selection require that 
the stars have been detected in all four IRAC bands. This may 
cause many low-mass, low luminosity members to be missed 
due to the limited sensitivity and the strong nebular background 
in the IRAC [5.8] and [8.0] bands. To probe also the low- 
mass population, we resort to H - K s vs. #-[3.6] vs. and 
H - K s vs. #-[4.5] color-color diagrams. In Fig. [6] we show 
two color-color diagrams on which the colors of unobscured 



diskl ess stars are indica ted, together with the reddening vector 
(llndebetouw et al.ll2005h . Stars without a clear infrared excess 
lie in a narrow band on the top-left side of, and roughly parallel 
to, the reddening vector. Some of these will be cluster members 
that have already lost their disks, or at least the hot inner parts 
thereof, but most will be unrelated foreground or background 
stars. The stars to the bottom-right side of the reddening vector 
have too red #-[3.6] and #-[4.5] colors to be explained by the 
reddening of diskless stars, indicating that they have substantial 
excess emission above the photospheric level at near-infrared 
wavelengths. Thus, we identify these sources as YSOs if they 
show excess emissions in both the IRAC [3.6] and [4.5] bands. In 
the following we will refer to them as "lower-luminosity YSOs", 
as opposed the brighter part of the sample that was detected in all 
four IRAC bands. This distinction, however, is set merely by ob- 
servational detection limits and the respective stars likely form 
the fainter and brighter part of the same population. 

In Fig.|7]we show the distribution of lower-luminosity YSOs 
selected as described in the previous paragraph and illustrated in 
Fig. [6] together with brighter class I/flat and class II objects that 
were detected in all IRAC bands. We plot the position of each 
of the lower-luminosity YSOs and also calculate their surface 
density, which we plot as contours in Fig. [7] In the NGC 6357 
complex there are three regions where the distribution of the 
lower-luminosity YSOs shows an obvious overdensity, which 
coincide with the concentrations of the higher luminosity YSOs. 
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All three coincide with the bubbles discussed earlier. The over- 
density of low-luminosity YSOs associated with bubble CS 61 is 
the Pismis 24 cluster, the other two are newly discovered young 
clusters that are spatially coincident with bubbles CS 59 and 
CS63. We will refer to them as the "CS59 and CS63 clus- 
ters" hereafter. The spatial association of clusters and bubbles 
in NGC6357 can be understood since clusters form in dense 
parts of molecular clouds, whereafter the high UV flux and stel- 
lar winds of the massive cluster members create the bubbles. 

Contrary to the central regions where we have X-ray and 
optical data in addition to the Spitzer photometry, the YSO 
identification in the largest part of the GLIMPSE field relies 
solely on color-color diagram analysis. This makes the sample 
more susceptible to contamination by galactic and extra-galactic 
sources unrelated to the cluster. NGC6357 is located in the 
galactic plane looking inward through the Milky Way (7=353°, 
b=+0.9°) and the galactic extinction in that direction is so high 
that most extra-galactic sources will be effectively absorbed even 
at 4.5 fim. Galactic contamination may arise from post-main 
sequence objects, mostly in the background, and young stars 
in foreground or background star-forming regions. The number 
density of the former sources is expected to be low and their dis- 
tribution uniform, and thus the post-main sequence population 
should not substantially affect our results in a statistical sense. 
The contamination from young stars is more difficult to evalu- 
ate. They would mostly be distributed in clusters or loose asso- 
ciations, and to remove them requires knowing their distances. 
The fact that many young objects are spatially coincident with 
high-density gas, and the young clusters of high-mass stars oc- 
cupy holes in the gaseous distribution suggest that the YSOs 
and the surroundin g gas are physically related. Furthermore, 
Russ eil et al.l (|2010) have shown that the molecular gas spatially 
associated with cluster CS 59 and CS 63 has similar radial veloc- 
ity to that of NGC 6357, suggesting they are at the same distance. 

3.2. The Pismis 24 cluster 

In this section we will zoom in on the Pismis 24 cluster. First we 
will re-assess the distance to Pismis 24. Then we will investigate 
the stellar properties of the cluster and derive the stellar masses 
and ages. Finally we will study the disk properties and frequency 
of the cluster members and compare them with those of other 
clusters. 

3.2.1. Distance to Pismis 24 

There are some discussions in the literature about the distance 
of Pismis 24, and published estimates range from 1.0 to 3.0 kpc. 
Th e most commonly a dopted distance of 2.56 kpc was derived 
bv lMassev et al.l d2001l) using observations of six massive stars, 
adopting their absolute magnitudes and intrinsic colors from 
the observed spectral types under the assumption that there 
is a unique absolute magnitude corresponding to each spectral 
type and luminosity class, and matching these to the observed 
photometry. However, as shown in Fig. [8] the spectral types of 
massive stars do not uniquely constrain their absolute magni- 
tudes without knowledge of their ages. In this work, we use the 
isochrone-fitting method to estimate the distance to Pismis 24 
and the age of the massive stars that are used as distance indi- 
cators. Therefore we need to put these stars on the HR diagram, 
which requires knowledge of the total luminosities and spectral 
types. We adopted the spectral types and op tical photometry in 
the B and V bands from Massev et al. ( 200 1 ) and complemented 



the optical data with photometry in the J, H, and K s bands from 
the 2MASS catalog. We then performed S EP fitting following 
the method described in iFang et a l. (2009): we take a Kurucz 
model atmosphere spectrum with a fixed effective temperature 
corresponding to the observed spectral type, and fit a reddened 
and scaled version of this model spectrum to the observed pho- 
tometry. In this fit we thus have only two free parameters: visual 
extinction Ay and th e stellar angular diam eter 9. We adopt a stan- 
dard extinction law (ICardelli et all 1989) with a total to selective 
extinction ratio of Ry = 3. 1 . We used the BVJHK band photom- 
etry to do the SED fitting. We calculated model fluxes by inte- 
grating the intensity of the (reddened) model atmospheres over 
the spectral response curve of the system for each filter. The syn- 
thetic photometry was then compared with the observations. By 
varying the parameters and minimizing the resulting x 1 we ob- 
tain the optimum values for extinction and the angular diameter 
of each star, from which we can derive the luminosities of the 
stars assuming a distance. 

We used the six O-type main-sequence stars (see Fig. [8} 
to estimate the distance of Pismis 24. By requiring that the six 
stars are located above the zero-age main sequence locus, we 
estimated a lower limit on the distance, which is ~ 1.4 kpc. We 
performed isochrone fitting to these six stars, assuming they 
formed coevally (see Fig. [5J. Using 1.4 kpc as the lower limit 
of the distance, we varied the distance and age of the objects 
and found that the O-stars can be fitted by isochrones with ages 
of ~l-2.7Myr and distances of 1.7+0.2kpc (see Fig [8j. This 
puts NGC 6357 at th e same distance as the NGC 6334 cloud 
(lPersi&Tapial f2008). its direct neighbor on the sky, and sug- 
gest that both clouds are physically related instead of merely 
being close in projection. Additional support for this is given by 
radio observations that show that the average radial velocity of 

NGC 6357 is similar to that of NGC 6334 (both 4 km s" 1 ), 

and that there ar e filamentary struc tures apparently connecting 
both complexes (Russeil et al. 20lU • 

To test the influence on the resulting di stance of a differen t 
R v value, we varied R y from 3.1 to 3.5 (Bohi gas et al.l l2004). 
We fitted the SEDs of the massive stars using the same method 
as described above, and derived their luminosities which are 
slightly higher (~9%) than those estimated with Ry=3A. We 
also did isochrone fitting to the six O-type main-sequence stars, 
which gave a slightly lower (5%) distance than that derived with 
/?v=3.1. Therefore, we conclude that the distance estimate for 
Pismis 24 depends only very mildly on the assumed extinction 
law. 

3.2.2. The heart of Pismis 24 

There are 12 known massive stars in the Pismis 24 cluster for 
which spectral type estimates exist. With the revised distance of 
1.7 kpc we estimate their total luminosities, masses, and fore- 
ground extinctions. The results are listed in table[2] The median 
visual extinction of these stars is 5.8 mag with a standard devia- 
tion of 0.5 mag. Since these stars have likely already dissipated 
all their circumstellar material, the observed extinction should 
be entirely due to absorption by foreground dust. 

In Fig. [9] we show an HST F850LP image of the center 
of Pismis 24. In these high-resolution observations Pis 24-18 
is resolved into a binary system with a separation of 0f.'4-5, 
corresponding to a projected distance of ~765AU at 1.7 kpc. 
Wan g et al.l (120071) detected X -ray emission from Pis 24-18. We 
find that the secondary component of Pis 24- 1 8 matches the po- 
sition of the detected X-ray source more closely, and therefore 
is the more likely counterpart of the X-ray source. In the whole 
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Fig. 7. 1.2 mm emission map of NGC6357 complex. Filled circles mark the Flat/class I objects, open triangles mark the class II 
objects. The filled asterisks show known massive stars in Pismis 24. The open diamonds show the YSO candidates selected from 
Fig [6] The surface density of YSO candidates is denoted with contours. Three overdense regions are identified, corresponding to 
Pismis 24 and two newly found clusters. 



Table 2. Parameters for massive stars in Pismis 24. 





RA 


DEC 




Lum 6 


A/ 


Mass" 


Name 


(J2000) 


(J2000) 


Spt" 


(As) 


(mag) 


(M Q ) 


Pis24-1NE 


17 24 43.497 


-34 11 56.86 


03.5 If* 


5.89 


5.54 


74 


Pis24-lSW 


17 24 43.481 


-34 11 57.21 


04 III 


5.81 


5.52 


66 


Pis 24-17 


17 24 44.73 


-34 12 02.7 


03.5 III 


5.93 


6.34 


78 


Pis 24-2 


17 24 43.28 


-34 12 44.0 


05.5 V(f) 


5.47 


5.83 


43 


Pis 24-13 


17 24 45.79 


-34 09 39.9 


06.5 V((f)) 


5.33 


6.39 


35 


Pis 24-16 


17 24 44.45 


-34 11 58.9 


07.5 V 


5.50 


7.24 


38 


Pis 24-3 


17 24 42.30 


-34 13 21.3 


08 V 


4.98 


5.82 


25 


Pis 24-15 


17 24 28.95 


-34 14 50.7 


08 V 


5.03 


5.47 


25 


Pis 24-10 


17 24 36.04 


-34 14 00.5 


09 V 


4.77 


5.80 


20 


Pis 24-18 


17 24 43.29 


-34 11 41.9 


B0.5 V 


4.47 


6.45 


15 


Pis 24-12 


17 24 42.27 


-34 11 41.2 


Bl V 


4.03 


5.58 


11 


Pis 24-19 


17 24 43.69 


-34 11 40.7 


Bl V 


4.06 


6.09 


11 



Notes. <n) Spectral types from lMassev et alj d2001h and lMafz Apellaniz et"aT] d2007h . (t ) The total luminos ities for Pis 24-1NE and Pis 24-1SW 
are derived with the absolute V-band magnitudes using the bolometric corrections from lVacca et al.1 d!996h . assuming a distance of 1.7 kpc. The 
total luminosities for other stars are estimated from SED fitting (see Sect. 13.2.11 ). w Besides Pis 24-1NE and Pis 24-1SW, the visua l extinction for 
other stars come from SED fitting (see l33TV The visual ext inction for Pis 24-1NE and Pis 24-1SW are from lMaiz Apellaniz et all d2007h . {d) The 
stellar masses are derived using the evolutionary tracks from Scha ller et al.1 dl992h . 



field shown in Fig. [9] there are 253 X-ray sources dWang et al.1 
I2007h . Among these, 220 sources have detected optical or in- 
frared counterparts. We used all detected X-ray sources with op- 
tical/IR counterparts to calculate the surface density of the num- 
bers of stars in the region, and find values of ~800 pc~ 2 within 
a projected radius of 0.1 pc from Pis 24-1 and ~350pc~ 2 within 
0.3 pc from Pis 24-1. 



3.2.3. The low- and intermediate-mass population in 
Pismis 24 

In this section we will inventory the stellar content of the 
Pismis 24 star cluster in the low- and intermediate mass range. 
We will estimate the extinction distribution for the spectroscopy 
sample, for which we have reliable spectral types from our spec- 
troscopic observations. We will assume that the cluster members 
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Fig. 8. HR diagrams for six O-type main-sequence massive stars (Pis 24-2, 13, 16, 3, 15, 10, filled circles), and two B-type main- 
sequence stars (Pis 24-12, 19, open circles) in Pismis24. The massive stars are marked with numbers (See Table [2]). The dashed 
lines represent the zero-age main sequence locus. The thin solid lines show the isochrones of 2, 3, 4, 5, 6, 8, and 10 Myr. The thick 
solid lines pre s ent th e best-fitting isochrones of 1, 2.2, and 2.7 Myr in panels(a)(b)(c), respectively. The evolutionary tracks are from 
ISchalleretaLl(ll992l) . The fitting gives a distance of 1.7+0. 2 kpc. (d) HR diagram for massive stars with an assumed distance of 
2.56 kpc. There is no single isochrone that fits all six O-type main sequence stars. 



without spectroscopy follow the same extinction distribution, in 
a statistical sense, as the "spectroscopic" sample. We will use an 
Rvs. R - I color-magnitude diagram, in which we de-redden all 
detected objects according to the derived extinction distribution, 
to estimate the mass and age distributions of all cluster mem- 
be rs by compa r ison t o the theoretical pre-main sequence tracks 
of lDotteret all (120081) . 

(a) Spectral types and extinction 

In total we have obtained the spectral types of 306 stars in the 
field of Pismis24. We have identified 151 of these as cluster 
members based on positional coincidence with a detected X-ray 
source. 155 stars in the spectroscopic sample were not detected 
in the X-ray data, and were considered to be unrelated field ob- 
jects. We did not use the Li I /16707 absorption line or Ha emis- 
sion line as the indicator of youth properties due to the reasons: 
(1) the spectral resolution of our spectra is too low to detect 
the weak Li I /16707 absorption line; (2) the spectra may suf- 
fer from He line contamination from the surrounding nebula. In 
Fig. fTUt a) we show the spectral types of all stars in the spectro- 
scopic sample. For the nonmembers the distribution is approx- 
imately flat between late K and late M spectral types. The dis- 
tribution of the cluster members peaks around K5 and decreases 
towards later spectral types. In Fig.QJJfa) we also show a calcu- 
lated distribution of spectral types for a model cluster with an 
age of 1 Myr and a mass fun ction as observed in the Trapezium 
cluster dMuench et a l. 2002). Assuming that the Pismis 24 clus- 



ter and Trapezium clusters have a similar IMF, we use the model 
spectral type distribution to evaluate the completeness level for 
the range of spectral types probed. As shown in Fig.QJJ] the 
model distribution predicts many more M-type stars than are 
present in our spectroscopic sample, suggesting that the latter is 
substantially incomplete for the late spectral types. Assuming a 
foreground visual extinction of 6 mag and a distance of 1 .7 kpc, 
the /?-band magnitude for a PMS st ar with a spectral type of 
M3 and an age of 1 Myr is ~23 mag dDotter et al.ll2.Q08b . which 
is indeed very faint for spectroscopic observations even with the 
VLT. 

We used the observed R — I colors and the intrinsic colors 
of the stars in the spectroscopic sample to estimate their extinc- 
tions, adopting the extinction law of iRieke & Lebofskvl d!985l) . 
The intrins ic colors correspond ing to each spectral type were 
taken from lBessell et al.1 (1 19981) . In Fig.fTOfb) we show the re- 
sulting extinction distributions for the cluster members and the 
unrelated field stars. The two populations show very different 
extinction distributions. The unrelated field stars show a rela- 
tively flat distribution between ~0 and ~15 magnitudes, whereas 
the cluster members show a strongly peaked distribution cen- 
tered around 5-6 mag. The median extinction of the members 
of Pismis 24 is ~5.3mag, which is consistent with the extinc- 
tion estimates of the known massive stars in the cluster (see 
Sect. 13.2.21 . Fitting the observed extinctions with a Gaussian dis- 
tribution yields a peak value of 5.5 mag and a FWHM of 2.3 mag. 
In the following we will use the fitted Gaussian distribution of 
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Fig. 9. HST F850LP image of the center of Pismis 24. The open 
circles m ark the counterp arts of X-ray sources previously iden- 
tified in lWang et al.l (120071) . The open diamonds represent coun- 
terparts of X-ray sources newly identified in the current work. 
The massive stars in this field are marked with numbers (See 
Table 13. The inset shows the HST F550M image of Pis 24-18, 
which is resolved into a binary system. The plus sign marks the 
positio n of the X-ray emission source detected by Wang et al. 
< 2007|). 



extinctions to derive the probability distribution of masses and 
ages for each cluster member for which we have only photomet- 
ric observations but no spectroscopy. 

(b) Mass and age of Pismis 24 

In Fig. lTTT a) we show the R vs R - I color-magnitude diagram 
for all stars detected in the Pismis 24 field. For comp arison we 
also p lot model isochrones of 0.1, 1,3, and 30Myr dDotter et al.l 
2008). The isochrones have been reddened by the visual ex- 
tinction of 5.5 mag (see Sect. 13. 2. 37 a)). It can be noted that 
most of cluster members fall within the 0. 1-3 Myr isochrones. In 
Fig. fTTT b). we show the dereddened Rvs. R- 1 color-magnitude 
diagram for our spectroscopic sa mple, along with t he model 
isochrones of 0.1, 1, 3, and 30 Myr dDotter et al.ll2008l) . 

We estimated the masses and ages of the spectroscopic 
members of Pismis 24 from the dereddened R vs. R - I color- 
magnitude diagram (see Fig [TTT b)) by comparison w ith the 
theoretical PMS evolutionary tracks dDotter et al.ll2.008l) . There 
are several sets of pre-main se quence evolution tracks pre- 
sented by va r ious a u thors (e.g. D' Antona & Mazzitellil 1 19971; 



Baraffe et a 



Potter et al 



1 119981 iPalla & Stabled 119991: ISiess et aUboOot 
120081). In this work, we will adopt the PMS evolu- 
tion tracks from lDotter et al.l d2008l) . as these have the best res- 
olution in both mass and age. We stress, however, that there are 
substantial systematic differences between the different sets of 
tracks (see iHillenbrand & Whitdl2004l: iHillenbrand et al.| [2008. 
for a detailed discussion of the various sets of PMS evolutionary 
tracks availabl e in th e litera ture), and our motives for choosing 
those bv lDotter et al.l d2008l) are pragmatic. Qualitatively, analy- 
ses such as ours do not depend on the specific set of tracks cho- 
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Fig. 10. (a): the spectral-type distribution of our spectroscopic 
sample. The filled histogram shows the distribution of stars 
without X-ray emission. The open histograms display the dis- 
tribution of X-ray emission stars. The dotted line connecting 
filled circles show the predicted distribution of spectral type for 
a 1 Myr cluster with an IMF like that of the Trapezium cluster. 
The distribution is normalized to the number of K4-K6 stars, (b): 
the distribution of extinction for the spectroscopic sample. The 
filled histogram shows the distribution of stars without X-ray 
emission. The open histogram shows the distribution of X-ray 
emitting stars. The dash-dotted line denotes the Gaussian fit to 
the open histogram, peaking at Ay =5. 5 mag with a FWHM of 
2.2 mag. 



sen, as long as the parameters of every object and every cluster 
are determined using the same set of theoretical tracks. 

The results are listed in table[3] For the cluster members 
without spectroscopic observations we cannot accurately esti- 
mate the mass and age of any individual object since we do 
not know the foreground extinction towards individual stars. 
Instead, we derived a mass and age probability function for 
each object by drawing 2000 random samples from the extinc- 
tion probability function derived from Fig. lTOT b). Thus we obtain 
2000 "virtual" positions in the R vs. R - I color-magnitude di- 
agram for each observed star, each corresponding to a specific 
mass and age, and as a whole properly sampling the extinction 
distribution function (see Appendix lAl for a detail description). 
The ensemble of the mass and age estimates of the cluster mem- 
bers yields a good representation of the actual cluster mass and 
age distributions, which are shown in Fig[T2"l 

In Fig. lTZl' a) we compare the mass distribution of Pismis 24 
cluster with the IMF of the Trapezium cluster. The Trapezium 
IMF and the observed mass function of the Pismis 24 cluster 
are very similar down to ~QAM Q . At masses below 0.4 M Q 
both distributions are clearly different, with a substantial lack 
of observed stars in Pismis 24 compared to the Trapezium clus- 
ter, which we attribute to incompleteness in the Pismis 24 sam- 
ple. The average 10cr detection limits in the VIMOS imag- 
ing data in the R and /-bands are 22.5 and 21.1 mag, respec- 
tively. These limits vary from region to region due to the highly 
variable nebular background levels, in particular in the /?-band. 
From PMS evolutionary tracks we obtain apparent brightnesses 
of 22.3 mag in /?-band and 19.4 /-band, respectively, for a PMS 
star with a ma ss of 0.4 Mn, an a ge of 1 Myr, and an extinction 
of A v =6 mag dDotter et al 12008I This confirms that the relative 
lack of Pismis 24 members with masses below 0.4 M Q is at least 
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Fig. 11. (a): R vs R - 1 color-magnitude diagram for the stars detected on the VIM OS images. The da shed lines are PMS isochrones 
of 0. 1 , 1 , 3, and 30 Myr dDotter et alj|2008h . The solid line represents the ZAMS ( Scha ller et al.lll992i) . The isochrones are reddened 
by the mode of the extinction distribution of the spectroscopic members of Pismis 24 cluster. The grey density map presents the 
distribution of all detected sources on the VIMOS images. The filled circles show the counterparts of X-ray sources. The open 
diamonds mark the X-ray emission stars that have been observed with VIMOS spectroscopy. The open circles present the stars 
without detected X-ray emissions that have been observed with VIMOS spectroscopy, (b): the dereddened R\sR-I color-magnitude 
diagram for the spectroscopic sample. The extinction for each star is estimated by comparing the observed R - I color with the 
intrinsic R — I color expected from the spectral type. The symbols are same as in panel (a). 



to a large extent an observational bias due to the limited sensi- 
tivity of our VIMOS images. 

The mass distribution of the spectroscopic members is much 
flatter than that of all known cluster members in the mass range 
between ~1.5M and ~O.4M (see Fig. fTSl a)'). again indicating 
that a large fraction of the low mass population has not been in- 
cluded in the spectroscopic data. In addition the age distribution 
of the spectroscopic members and all known members of the 
Pismis 24 cluster (see Fig.[T2Tb)) look very similar, though the 
former sample is very incomplete. From these distributions, we 
estimate the median age of Pismis 24. The spectroscopic mem- 
bers give a median age of 0.9 Myr, and all known members give 
a median age of 1 .0 Myr. 

As shown in Fig. [T2T b). the ages of the known members in 
Pismis 24 show large spread. To investigate the statistical sig- 
nificance of the observed spread in age, we performed a sim- 
ple Monte Carlo simulation. We first explored the possibility of 
coeval star formation in Pismis 24. We used Monte Carlo tech- 
niques to generate a coeval population of 0.9 Myr old stars at a 
distance of 1 .7 kpc with a mass function of the Trapezium clus- 
ter. For each model star, we obtained the magnitude in R and 
/ bands using the evolutionary tracks from lDotter et alj (2008) 
according to the assumed mass and age. To mimic the observed 
photometric uncertainties, we varied the model photometry by 
adding random offsets drawn from a Gaussian distribution with 
a 1-sigma deviation of 0.1 mag. To simulate the effect of ex- 
tinction, we reddened the photometry with values drawn at ran- 
dom from the extinction probability function for Pismis 24 (see 
Fig. fTOl' b)). and included only synthetic stars with /?-band mag- 
nitudes brighter than 23 mag to well reproduce the observed 
color-magnitude diagram shown in Fig [TTTa). In one simula- 
tion, we produced a cluster with 1000 stars. We derived the age 



distribution from the model cluster with the same method that 
we applied for Pismis 24. We have performed 10 simulations, 
and obtained an average age distribution from them. The re- 
sulting age distribution is shown in Fig Ob). The age spread 
inferred from the observations is larger than what can be ex- 
plained by an intrinsically coeval population with the afore- 
mentioned observational uncertainties. Therefore, we explore 
the possibility of an intrinsic age spread for the members in 
Pismis 24. We modified the original Monte Carlo simulation by 
randomly sampling the ages from a uniform distribution between 
0-1.8 Myr, and repeating the calculations in an otherwise iden- 
tical way. The resulting simulated age distribution (Fig. fTSl' b)) 
assuming an intrinsic age distribution matches the observations 
substantially better than a coeval population. Still, the modeled 
peak in the age distribution around ~ 1 Myr is somewhat higher 
than the observed distribution, which may be due to other ef- 
fects unconsidered in our simulations, e.g., stellar variability, 
unresolved binary, accretion activity including accretion his- 
tory and current ac cretion rates, scattering effect from circum- 
stellar disks (e.g. | Burningham et all 120051 : iBaraffe et al.| [2009: 
iGuarcello et al.ll2010t) . The stellar variability and unresolved bi- 
narity can induce the scatter of the apparent luminosity, therefore 
inducing an apparent spread in ages. Episodic accretion histo- 
ries has also bee n proposed to expla in the observed spread in 
HR diagrams by IBaraffe et al.l d2009l) . They show that an evo- 
lution including short episodes of vigorous accretion followed 
by longer quiescent phase can reproduce the observed luminos- 
ity spread in HR diagrams at ages of a few Myr years in the 
very low-mass range. Besides the accretion history, current ac- 
cretion activity can produce excess emission, rendering the col- 
ors of young stars b luer and increasing the observed luminosity 
dDaRio et al.l2 010). The scattering from circumstellar disks also 
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makes the optical colors of young stars bluer, therefore affecting 
the der ivation of physical par ameters, e.g., extinction, and lumi- 
nosity dGuarcello et alj|2010l) . All these effects introduce scatter 
in the distribution of young populations on the HR diagram. 



3.2.4. Disk properties in Pismis24 

(a) Photoevaporating disks caught in the act 
In Fig. [13] we show an extended object with the character- 
istic shape of proplyds dHester & De sch 2005). These have 
been found in many star-formin g regions harbo ring massive 
stars, e.g. the Orion Nebula (lO'dell et al.1 [19931). N GC 3603 
(iBrandner et alJl2000h . NGC 2244 dBalog et alJ l2006). etc. The 
proplyds are interpreted as the outer disks of young stars that are 
being photoevaporated by EUV and FUV radiation from nearby 
massive stars. The energetic photons from neighboring massive 
stars heat gas in the outer disks to temperatures such that the 
sound speed exceeds the local escap e velocity, allowing the gas 
to flow away dHollenbach et a l. 2000). This scenario has be en re- 
produced by simulations (see e.g. Ric hling & Yo rke 2000). The 
tail of proplyd-1 is pointing away from the most massive stel- 
lar system in the Pismis 24 cluster, Pis 24-1, suggesting that the 
latter is responsible for its creation. Proplyd-1 is located ~0734 
from Pis 24-1, corresponding to a projected distance of 0.28 pc. 

In Fig.[13l;a)(b)(c)(d) we show proplyd-1 in the HST F502N, 
F656N, F673N and 850LP bands, respectively. In all four bands 
proplyd-1 shows a bright, spatially extended head, but its tail 
appears different in each band. In the F502N band the tail of 
proplyd-1 appears more diffuse and extended than in the F656N 
and F673N bands. The F502N, F656N, and F673N bands cover 
the [OIII]5007, Ha, and [S II] 6717,6731 emission lines, respec- 
tively. The different appearance of the tails in the different bands 
can be attributed to the abundance of their agent. The Ha and 
[S II]6717,6731 lines reach their maximum intensity at the hy- 
drogen ionization front (Hi-front), whereas the [OIII]5007 line 
attains its maximum outside of the H I-front where EUV pho- 
tons c an still reach the oxygen and ionize Oil dRichling & Yorkd 
2000). In the F850LP band proplyd-1 is firstly presented with a 
head-tail shape in high resolution (~0.1"). The tail shows a clear 
cone-like peak shape with extended diffuse emission, similar to 
the appearance in Ha. We estimate the length from the head to 
the tail of proplyd-1 in the F850LPband to be correspond- 
ing to a projected len gth of ~ 1700 AU, comp arable to the values 
found in simulations ( Richling & Yorkdl2000l) . 

Proplyd-1 was also detected in our VIMOS images, with 
fluxes of 20.02+0.11 mag in R band, and 19.17+0.07 mag in / 
band. Its R - I color of 0.85 mag is unusually blue compared to 
that expected for young low-mass star in Pismis 24: for a 1 M 
star with an age of 1 Myr and behind 5.5 mag of visual extinction 



- (a) 



we would ex pect an R - 1 color of ~2 mag from PMS evolution- 
ary models dDotter et alJl2008l) . The comparatively blue R - I 
color of Proplyd-1 could be due to (1) a dominant contribution 
of the Ha emission line from the photoevaporating disk to the 
/?-band flux; (2)the scattering effect by the evaporation circum- 
stellar disks. Proplyd-1 is not present in the 2MASS catalog. 
In the GLIMPSE catalog it is detected in the [3.6], [4.5], and 
[5.8] bands, with fluxes of 1 1.13±0.09mag, 10.54+0.31 mag, 
and 9.30+0. lOmag, respectively. These infrared fluxes indicate 
that proplyd-1 still has an optically thick inner disk. 

In addition to the previously known proplyd-1, we find 
four new proplyd candidates in the F850LP image, hereafter 
named Proplyd-2, Proplyd-3, Proplyd-4, and Proplyd-5, which 
are shown in Fig. [14] Proplyd-2, 3, 4 show tails pointing away 
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Fig. 14. Four new photoevaporating disk candidates in 
Pismis 24. Panels (a)(b)(c)(d) are the images from HST in 
the F850LP band, centered on RA=17:24:47.65, DEC=- 
34:11:25.4 (J2000), RA= 17:24:45.88, DEC=-34:1 1:24.7 
(J2000), RA= 17:24:46.27, DEC=-34: 11:19.7 (J2000), and 
RA= 17:24:47. 19, DEC=-34:12:10.8 (J2000), respectively. The 
numbers 1, and 2 on each panel are corresponding to Pis 24-1, 
and Pis 24-2. The arrow on each panel shows the direction from 
Pis 24-1 or Pis 24-2 to each proplyd. 



from Pis 24-1, suggesting that the latter is responsible also for 
these proplyds. Careful inspection of proplyd-5 reveals two tails, 
a long one pointing away from Pis 24-2 and a shorter tail point- 
ing away from Pis 24-1. This suggests that proplyd-5 is being 
photoevaporated by two neighboring massive stars simultane- 
ously, with Pis 24-2 dominating in this case. In our VIMOS 
images we have detected proplyd-2 and proplyd-5. Similar to 
proplyd-1, they show unusually blue R - I colors (0.51 mag and 
0.28 mag, respectively), confirming their proplyd nature. The 
projected distances from proplyds 2-5 to their ionizing stars are 
around 0.3-0.5 pc, suggesting that massive stars like Pis 24-1 and 
Pis 24-2 can directly photoevaporate disks out to distances of at 
least 0.5 pc. Note that the five proplyds are too faint to be de- 
tected by the 2MASS survey and by Chandra. Therefore, we do 
not include them when estimating the disk frequency in the dif- 
ferent distance bins from the massive stars in Pismis 24 since we 
need to count the disk frequency at a uniform mass completeness 
level. 

(b) The disk frequency in Pismis 24 

We will now analyze the "disk frequency" in the Pismis 24 star 
cluster, i.e. which fraction of cluster members (still) show near- 
infrared excess emission indicative of optically thick material 
in the inner disk regions. We will use the H - K & vs. //-[3.6] 
and H - K s vs. H-[4.5] color-color diagrams to identify stars 
with inner disks. These colors are more suitable than the clas- 
sical IRAC [3.6]-[4.5] vs. [5.8]-[8.0] color-color diagram in the 
case of Pismis 24, since requiring objects to be detected in all 
IRAC bands causes the sample to be strongly biased towards 
relatively luminous sources and sources with disks. By includ- 
ing only the data from the two most sensitive IRAC bands we 
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Fig. 12. (a): The mass distribution of all X-ray emitting stars (open histogram), and X-ray emitting stars with well determined 
spectral types (filled histogram). The filled circles show the Trapezium IMF, scaled to match the open histogram. The dash line 
shows the completeness limit of the X-ray observations (~0.4M Q ). (b): The age distribution of all X-ray emitting stars (line-filled 
histograms) and X-ray sources with well determined spectral types (filled histograms). Both distributions yield a similar median 
age of ~ 1 Myr. The solid-line histograms show the coeval model. The dashed-line histograms represent the model with an age 
distribution of 0.9±0.9Myr 
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Fig. 13. A photoevaporating disk candidate in Pismis24. Panels (a)(b)(c)(d) are centered on RA=17:24:45.26, DEC=-34: 11:30.5 
(J2000). Panels (a)(b)(c) are HST images in the F502N, F656N, and F673N bands, which cover [OIII], Ha and [S II] respectively. 
Panel (d) shows the HST image in F850LP band. In each panel, the arrow shows the projected direction of Pis 24-1 relative to the 
target. The inset in each panel shows a zoom-in of the proplyd in each HST band. 
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get a much more representative sample. Exclusion of the 5.8 
and 8.0 fim IRAC bands does cause potential transition disk 
objects, that show infrared excess only in the long wavelength 
IRAC bands, to be excluded from the disk frequency statistics. 
In Fig.[15]we show the colors of all 279 cluster members that are 
detected in each of the H, K s , [3.6], and [4.5] bands. We iden- 
tify stars as having inner disks if they show excess emission in 
both the IRAC [3.6] and [4.5] bands. In total, 83 cluster members 
harbor inner disks, yielding an inner disk frequency of 30±3% 
in Pismis 24. 

For comparison we estimate the inner-disk frequencies of 
YSOs in other star formation regions (SFRs) using the same 
diagnostic as employed for the Pismis 24 cluster. A detailed 
description for each SFR is presented in Appendix [B] In or- 
der to make a meaningful comparison we should calculate the 
disk frequency statistics for YSOs in the same mass range in 
each region since disk frequencies can depend on stellar mass 
(e.g. lLada et alj [20061: ILuhman et all l2008at iFang etal] l2009t 
Hernande z et alJ 2007bl). especially for YSO populations older 
than 3Mvr dKenned v & Kenyon 2009;). The lowest mass that 
we use for selecting YSOs for our comparative disk frequency 
study is set by the mass completeness limit of the Pismis 24 data. 
In the latter cluster the mass completeness is mainly limited by 
the 2MASS H and K s band data. Given a foreground extinction 
of A v ~6mag, the 2MASS H and K s band magnitude limits of 
~15 and 14.3 mag ( 10cr), and an age of lMyr for Pismis 24, 
the mass completeness for detection of the photospheric emis- 
sion in the 2MASS data is approximately ~0.5 M , and we will 
therefore consider only objects with masses above this limit in 
our comparative study. The resulting inner-disk frequencies (/id) 
of each SFR as a function of their ages is shown in Fig. [16] For 
comparison we also plot the age-dependency of the accretor fre- 
quency, which is also pro xy for the presence of material in the 
inner disk, as obtained by iFedele et alJ d2010h by fitting an ex- 
ponential profile to the observed accretor frequencies of a num- 
ber of star forming regions. In most SFRs the inner disk fre- 
quency tha t we derive matches the accretor frequency behavior 
derived by IFedele et all (1201 Oh very well. Four clusters, how- 
ever, show substantially lower inner disk frequencies: Pismis 24, 
NGC 2244, NGC 66 1 1 and y vel clusters. The se four clusters all 
harbor extremely massive stars (see table lB .lb . 

To see whether the inner disk frequency depends on loca- 
tion within the Pismis 24 cluster we calculated it in four pro- 
jected distance bins from Pis 24-1 (the dominant UV-photon 
emitter): <0.6pc, 0.6-1.2pc, 1.2-1.8pc, and 1.8-2.4pc. The re- 
sult is shown in Fig. [17] In the innermost distance bin the disk 
frequency is ~19%. In the other three bins it is approximately 
constant at a substantially higher value of ~36-38%. The de- 
crease of the disk frequency near Pis 24-1 is a ~2cr effect in 
our data. Decreased disk frequencies in the immediate vicinity 
of massive stars have been found in several massi ve clusters, 
e.g. NGC 2244, NGC 661 1 and the Arches cl uster dBalog et alJ 
2007: lGuarcello et al.ll2009HStolte etal]|2010h , suggesting rapid 
destruction of circumstellar disks in such environments. 

In Fig. [18] we show the disk frequency as a function of stel- 
lar mass in the Pismis 24 cluster. The adopted mass for each 
star is the median value of its mass probability function (see 
section I3.2.3f b)). As shown in Fig. [18] the disk frequency in- 
creases with decreasing stellar mass in Pismis 24. This is differ- 
ent from the behavior in some small clusters or isolated SFRs 
at simila r ages of ~lMyr (e.g. NGC 2068/20 7 1 , L1641, and 
Taurus, iFang et ail 120091 : ILuhman et alJ 1201 Ol) . but similar to 
the one in some relative older clusters (e.g. IC348, Tr37, and 
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Fig. 15. (a) H-K s vs. #-[3.6] and (b) H-K s vs. #-[4.5] color- 
color diagrams for X-ray emitting stars in Pismis 24 cluster. The 
filled circles represent all the members of Pismis 24 cluster de- 
tected in H, K & , [3.6], and [4.5] bands. The dashed lines and 
arrows represent the extinction laws. The solid lines are the lo- 
cus of colors for diskless stellar photospheres esti mated from 
stellar model atmospheres dBrott & Hauschildtl2005l) . The arrow 
length denotes one magnitude of extinction in the K band. The 
open diamonds show the cluster members with inner disks which 
show excess emission in both [3.6] and [4.5] bands. 



IC1795, iKennedv & KenvorJl2009t iRoccatagliata et alj|201 lb . 
Within Pismis 24 we have compared the spatial distribution of 
cluster members of sub-solar mass with that of members of 1 M Q 
or more. The two distributions are not significantly different, and 
therefore we cannot attribute the lower disk frequency around 
YSOs with masses above 1 M Q to comparatively close proxim- 
ity to the massive stars. Our observations suggest that the disks 
around -solar and intermediate mass stars evolve faster than 
those around lower mass stars in massive clusters like Pismis 24. 



4. Discussion 

4.1. Disk evolution in Pismis 24 

As shown in Fig.[l6]the inner disk frequencies (/id) in most SFRs 
follow the evolutionary function /id = e~'/ 2 3 . Clusters in which 
extremely massive stars are present (Pismis 24, NGC 2244, 
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Fig. 16. The inner disk frequencies (fa) in different star forma- 
tion regions as a function of age. The frequencies are estimated 
fromH-K, vs. K-[3.6] andH-K s vs. K-[4.5] color-color dia- 
grams. The frequencies are estimated for stars with masses larger 
than 0.5 M , which is the mass completeness limit for Pismis 24 
cluster. The dashed line is the fit to inner disk frequencies of the 
four clusters, Pismis 24, NGC 2244, NGC 66 1 1 , and y vel, which 
gives fid=e~ t ' 1 • , whereas the solid line is the fit to all other star 
formation regions, which is /id = e~'^ 2 - 3 . Here t is the age in Myr. 
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Fig. 17. The inner disk frequency as a function of projected dis- 
tance from Pismis 24-1, the most massive stellar system in the 
Pismis 24 cluster. Absolute number counts for each bin are given 
at the top of the panel. 



NGC 6611, and yVel), however, show a substantially quicker 
reduction of the inner disk frequency. For the later four clusters, 
fitting the same functional shape fa = e~' /T °, we find To~1.0Myr. 
Therefore, the average inner disk lifetime in these massive clus- 
ter is only half of that in clusters without extremely massive 
stars. The disks in these massive clusters are then rapidly dis- 
sipated, but which physical mechanism is driving this devel- 
opment? A range of processes have been proposed to explain 
disk dissipation, including viscous evolution, gravitational inter- 
actions, and photoevaporation by the central star or neighbor- 
ing massive stars. The latter two mechanisms, stellar encounters 
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Fig. 18. The inner disk frequency as a function of stellar mass. 
The dashed line marks the completeness limit of the sample. 



and photoevaporation, are potential explanations for the compar- 
atively low disk frequency in massive clusters like Pismis 24. 

4.1.1. Stellar encounters 

The stellar encounter mechanism involves a circumstellar disk 
and a nearby passing star. Mutual gravitational interaction 
can induce a signifi cant loss of mass and angular momen- 
tum from the disk dPfalzner et alj l2Q06t lOlczak et all l2006t 
iPfalzner & Olczakl l2007t lOlczak et al I l2010t) . Simulations of 
stellar encounters in a cluster environment like the ONC have 
shown that stellar encounters are a potentially very important 
disk dissipation mechanism in the first several Myrs. When the 
stars involved in the encounters have unequal masses the disks 
are most affected. Therefore, in dense clusters li ke the ONC, 
the m assive stars dominate the disk-mass loss (lOlczak et al.l 
2006). The disks around these massive stars are also dissipated 
more quickly than those around intermediate- and low-mass 
stars (Pfalz ner et all2 006). Simulations show that, when the disk 
radii are scaled with the stellar mass, the disk frequencies de- 
crease with increasing stellar masses due to stella r encounters 
in such cluster environments (Pfa lzner et alJl2006l) . New calcu- 
lations simulating a range of cluster environments show that the 
disk mass loss increases with the number density of stars in the 
clust er, but is not affecte d by the total number of cluster mem- 
bers (lOlczak et alJl20l6T) . In less dense clusters, i.e. four times 
sparser than the ONC, the simulation s still show substa ntial disk 
dissipation due to stellar encounters (Olcza ket al.ll2.Q10T) . 

We estimated the number density of stars in Pismis 24 from 
the members selected from the Chandra observations. The X-ray 
data are complete down to ~0.4 M , and the IMF of Pismis 24 
closely resembles a standard IMF as that of the Trapezium clus- 
ter in the mass range accessible to observations. In order to 
calculate the total number density of stars with masses larger 
than 0.08 Mg(the minimum mass used in the simulations of 
lOlczak etalllioiOl) . we assumed that the IMF of Pismis 24 fol- 
lows the standard curve also at masses below 0.4 M , where 
we do not have proper observational constraints. We further- 
more assumed the cluster members to be spherically distributed. 
In this way we derived the number density of stars to be ap- 
proximately 1.5xl0 4 pc~ 3 within O.lpc around Pis24-1, and 
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2.1xl0 3 pc~ 3 within 0.3pc around Pis24-1, somewhat lower 
than those in ONC, where the number density of stars to be ap- 
proximately 2.4xl0 4 pc~ 3 within 0.1 pc around the ONC cen- 
ter, and 3.1xl0 3 pc~ 3 within 0.3pc around the ONC center. 
Simulations predict that the disk frequency is reduced to approx- 
imately 85% of the assumed initial disk frequency of 100% due 
to the stellar encounters i n clusters with such number densities of 
stars (Olczak et al. 2010). Even though this decrease is substan- 
tial, it falls short of explaining the observed inner disk frequency 
within 0.6 pc around Pis 24-1, which we have shown to be only 
19+6%. Therefore, stellar encounters alone can hardly account 
for the quick dissipation of disks in the Pismis 24 cluster. 

4.1.2. Photoevaporation 

In a cluster environment like Pismis 24, where dozens of massive 
stars are present, photoevaporation is another mechanism to dis- 
sipate the circumstellar disks around the intermediate- and low- 
mass cluster members. UV photons from massive stars can heat 
the gas in the disk surface to temperatures at which the sound 
speed of the gas exceeds the velocity needed to escape the gravi- 
tational p otential well of the star, inducing a gas flow a way from 
the disk dJohnstone et al.lll998tlHollenbach et al.ll2000l) . In pho- 
toevaporation models a neutral gas flow from the disk surface is 
driven by non-ionizing FUV photons. EUV photons do not reach 
the disk surface because they are absorbed by the outflowing ma- 
terial. Further from the disk, where the densities are lower, EUV 
photons can penetr ate and ionize the outflowing gas, forming 
an ionization front (Johnstone et al. 1998; Storzer & Hollenbach 



U999tlRichling & Yorkdl2000l) . 

The mass-loss rates from photoevaporating disks depend 
on a number of parameters, in particular on the intensity of 
the impinging UV field (especially the FUV flux), the disk 
radii, and the stellar masses. Model calculations predict the 
mass loss rates from disks due to photoevaporation in the 
Trapezium cluster to be on the order of lO~ 7 M yr~' up to a 
projected distance of 0.2 pc away from the i onizing massive 
star fl ' COri, which has a spectral t y pe of Q6 ([J ohnston e et al J 
1998; IStorzer & Hollenbach] Il999fc iHennev & Arthur! 1 19981) . 
Spectroscopic observatio ns have confirmed these mass-loss rates 
(IHennev & Q'Dei]H l999). The photoevaporation process effec- 
tively dissipates circumstellar disks from the outside inward, up 
to the gravitation radius (r g ), where the escape velocity equals 
the s ound speed, which in t urn is determined by the UV heat- 
ing dHollenbach et alJ|2000l) . For a star with a mass of 0.5 M 
the gravitation radius is estimated to be ~60AU, assumin g 
that the disk surfac e is heated to 1000K (lAdams et alJ 12004). 
Ada ms et alJ (|2004) show that when the disk radius is less than 
r„ the mass loss rates are still considerable down to 0.2 r„. 

In the Pismis 24 cluster there are tens of massive stars and the 
total FUV photons luminosity is estimated to be ~10 times that 
of Trapezium cluster. Therefore we expect photoevaporation to 
be very effective in dissipating the outer disks, down to several 
tens of AU, around young stars within a distance of 0.6 pc from 
the center of Pismis 24. The timescale for this dissipation could 
be less than 0.5 Myr, assuming an initial disk mass of 0.05 M 
and mass-loss rates similar to those observed in the Trapezium 
clu ster. 

lAdams et alJ ([2004) predict that the photoevaporation- 
induced mass-loss rates become very low at disk radii below 
0.2 r g . It is almost impossible to photoevaporate disks down 
to radii r <0.1r g if the heating of gas in the disk surface 
is dominated by FUV photo ns that heat the gas to ~ 1000 K 
dHollenbach & Adams! 120041) . When also EUV photons can 



reach the disk surface the gas temperature can reach ~10 4 K. If 
recombination dominates the opacity to EUV photons the mass- 
loss rate is given by the following approximate formula: 



M»9x 10~ 8 ( 



10 49 s- 1 



)l/2 ( 



10 17 cm 30AU 



) 3/2 Meyr- 1 (1) 



where O is the EUV photon flux, d is the distance of the circum- 
stella r disk from the ionizing massive sta r, and is the disk ra- 
dius dJohnstone et al.lll998tlAdamsll2010l) . In the Pismis 24 clus- 
ter the EUV fluxes are dominated by the triple system Pis 24- 1 , 
from which the EUV photon flux is estimated to be ~10 50 pho- 
tons per second. For a circumstellar disk with an initial mass of 
0.05 M Q an outer radius of 100 AU, and a surface density profile 
£ « r~ 3/2 , there will be ~3.5xlO~ 3 M of material within 1 AU, 
where the hot dust causing the excess emission in the IRAC [3.6] 
and [4.5] bands resides. To photoevaporate this amount of ma- 
terial at sub-AU radii within a time span of 1 Myr requires a 
mass-loss rate of ~3.5xl0~ 9 M o yr~ 1 induced by EUV photons, 
which is available only very close to Pis 24-1, within 0.02 pc. 
Thus, the rapid dissipation of inner disks at radii below ~1 AU 
around Pismis 24-1 cannot be explained by the direct effect of 
photoevaporation alone, since most of the cluster members are at 
distances >> 0.02 pc. Additional physics is required to explain 
the low inner disk frequency in the Pismis 24 cluster. 

IClarkd d2007t) couples the mass-loss profiles from 
lAdams et alJ d2004l) with a viscous disk evolution model. 
In her model, the inner parts of the circumstellar disk are contin- 
uously being accreted onto the central star while the outer part is 
dissipated by the photoevaporation due to UV irradiation from 
nearby massive stars. Once the outer parts of disk have been 
stripped of their gas in the photoevaporative flow, the inner disk 
can no longer be replenished by material from larger radii. The 
inner disk is then quickly drained by viscous accretion onto the 
central star. Adopting an accretion rate of 2.5 xl0~ 8 M yr _1 , the 
median accretion rate for ~solar mass T- Tauri stars in the Taurus 
star-forming region dNajita et al.l 120071) . viscous accretion can 
drain the inner disk within a radius of 30 AU within 1 Myr, 
given an initial circumstellar disk mass of 0.05 M , a disk radius 
of 100 AU, and a surface density profile 2 « r~ 3/2 . Therefore, 
the combination of viscous accretion and photoevaporation 
can effectively dissipate the circumstellar disks of young stars 
within a radius of -0.6 pc from the center of Pismis 24 cluster. 
The dissipation timescale can be less than 1 Myr, depending on 
the initial disk masses. 

The mass-loss rates from photoevaporation are less sensi- 
tive to the intensity of the FUV field than on the disk radius. 
When the FUV fluxes decrease by a factor of ten the mass-los s 
rates are reduced only by a factor of 2-3 dAdams et al . 2004). 
Therefore the mass-loss rate from a circumstellar disk induced 
by photoevaporation can still be 3-5xl0~ 8 M yr~' at a distance 
of 2pc from the massive stars. This is still a substantial mass 
loss rate and a disk with a mass of 0.05 M can be dissipated 
on a timescale of ~1 Myr. For disks that are located at substan- 
tially larger distances from the massive stars, direct photoevapo- 
ration is likely of minor importance. Still, the radiation from the 
massive stars substantially increases the local EUV field and can 
contribute importantly to the ionization of material in the disk 
surface layers. This may in turn strongly increase the viscosity 
of the disk material through the magneto-rotational instability 
(MRI), of which occurrence and strength depen ds on the ioniza- 
tion fraction inside the disk (IStone et al]|2000l) . and lead to in- 
creased accretion rates and reduced disk dissipation timescales. 
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4.2. Hot inner disk evolution and transition disks 

The inner disk frequencies (/id) in clusters that do not harbor 
extremely massive stars (see Sect. l3.2.47 b) and Fig. [Toll follow 
the approximate age dependency /d = e~'^ 2 3 , where t is the clus- 
ter age in Myr. The inner disk frequencies are estimated using 
H-K s vs. H-[3.6], and H-K s vs. H-[4.5] color-color diagrams, 
and thus sources that show infrared excess only at wavelengths 
longer than ~5 yum are considered to be (inner-) "diskless" in the 
/id statistic. This means that a substantial fraction of the so-called 
"transition disks" (TD) are not included in the numerator of the 
/id statistic as we apply it. If one would include all four IRAC 
bands in calculating the disk frequenc)Q, sources without excess 
emission in the 3.6 and 4.5 /mi IRAC channels but with infrared 
excess in the 5.8 or 8.0 fim IRAC band would be counted a s 
having a disk. This approach was chosen by Fed ele et al.l (|2010), 
who find a decay of the disk frequency with cluster age accord- 
ing to /disk = e~' lix) . Note that here we distinguish between the 
"inner disk frequency" /d, as traced by the data at A < 5 fim, and 
the "disk frequency" /d; s k as traced by observations at A < 9 fim^. 
Thus, the disk frequency /d as traced only by the IRAC [3.6] 
and [4.5] bands decreases more quickly than /disk as calculated 
including also the [5.8] and [8.0] channels. The difference can 
be attributed to the presence of transition disks, and from the 
above-mentioned relations we can easily calculate which frac- 
tion of the disk population is made up by the transition disks: 

/td = e ~i^o~~ > where t is in units of Myr. In the following we 
will compare this function to /td values given in the literature. 

Muzerolle et alj d2010h use spectral indices between pho- 
tometry in various IRAC and MIPS bands to select TDs in clus- 
ters and aggregates in the NGC 1333, L1688, NGC 2068/2071, 
IC 348, Orion OB la/25 Ori and OB lb, and rfCha. They use ex- 
cess emission in the IRAC 5.8 fim and MIPS 24 fim bands to 
divide the TDs into three subclasses: classical TDs, weak excess 
TDs, and warm excess TDs. The classical TDs show little or no 
excess emission in [5.8] band and strong excess emissions in the 
MIPS [24] band. Weak excess TDs are similar to classical TDs 
in the IRAC [5.8] band, but are comparatively faint in the MIPS 
[24] band. The warm excess TDs show obvious excess emission 
in the IRAC [5.8] band. When comparing the fraction of the disk 
population that is considered to be a transition disk (/td) we 
only count the classica l and weak excess TDs in the sample of 
lMuzerolleet"ai1(l2010h . because warm excess TDs usually show 
substantial excess emission in the short wavelength IRAC bands 
and are thus not counted as transition disks in our /td statis- 
tic. In Fig. [19] we plot our derived fm and compare it with the 
TD fractions in different SFRs from lMuzerolle et all d2010l) . We 
find good agreement between /td(0 curve that we derive from 



100 F 



2 In Pismis 24 this would bias the sample towards comparatively lu- 
minous sources or sources with optically thick disks due to the limited 
sensitivity in the IRAC 5.8 and 8.0 fim bands, and hence we use data 
from the more sensitive 3.6 and 4.5 fim bands only. In more nearby 
clusters the long wavelength IRAC channels are sufficiently sensitive to 
detect "naked" photospheres down to substantially lower stellar masses, 
and meaningful disk frequencies can be calculated using data from all 
four IRAC bands. 

3 In the current discussion we adopt the latter statistic as the total disk 
frequency, thereby ignoring the fact that some objects exist that have no 
infrared excess at A < 9 fim but do show excess emission at e.g. 24 fim. 
Therefore, the f iisk statistic gives only a lower limit to the actual fre- 
quency of circumstellar disks. This approach is brought about by prac- 
tical limitations: the availability and sensitivity of longer wavelength 
(MIPS) data is substantially less favorable than for the IRAC data. Also 
crowding/confusion is more problematic at long wavelengths, in partic- 
ular for distant clusters like Pismis 24 




Age (Myr) 

Fig. 19. The frequencies of TDs (diamonds) and classical TDs 
(filled circles) among the disk population in different clus- 
ters/aggregates, including NGC 1333, L1688, NGC 2068/2071, 
IC348, OB lb, ?7 Cha, OB la/25 O r i. The observational data 
are obtained from Mu zerolle et alJ d2010h. b esides the age of 
NGC 2068/2071 which is from iFang et al.l d2009h . The left- 
pointing arrows indicate that the ages for NGC 1333, and L1688 
are up-limits. Th e TD sample include classical TDs and weak 
excess TDs from Muzerolle et a num. The dashed line is the 



predicted frequency (/td 



-) of TDs among all the 



disk population as a function of age. The solid line is the pre- 
dicted frequency (/ctd =0.44/td) of classical TDs among all 
the disk population as a function of age. 



the comparison of f n(t} and ./disk(f) and the more direct deter- 
mination of /td(0 bv lMuzerolle et all (l2010h. 



Among the whole TD sample of Muzerolle et al.l (1201 Ol) 
there are 44% classical TDs. By scaling our /td function by a 
factor of 0.44, we obtain the fraction of the total disk popula- 
tion constituted by classical transition disks: /ctd = 0.44 /td- In 
Fig-US] we also show /ctd, whi ch well matches the /ctd ob- 



served by Mu zerolle et ; 



'CTD, wmi; 

iMoio). 



5. Summary 

We have performed a detailed observational study of the mas- 
sive star-forming region NGC 6357, with a special focus on the 
central cluster Pismis 24. Our study includes X-ray data from the 
literature, optical photometry and spectroscopy performed with 
VLT/VIMOS, HST archival data, infrared data from the litera- 
ture as well as our own Spitzer imaging of the central cluster, 
and millimeter data. 

Using infrared color-color diagrams we have searched for 
disk-bearing YSOs in the whole NGC 6357 complex. These are 
concentrated in three clusters: the known Pismis 24 cluster and 
two newly discovered clusters that are associated with the known 
bubbles CS59and CS 63. 

We have re-assessed the distance to Pismis 24 by fitting 
model isochrones to six O-type stars in the HR diagram. We 
find good fits for isochrones of 1 to 2.7 Myr and distances of 
1.7±0.2kpc. This puts the NGC 6357 complex at the same dis- 
tance as the NGC 6334 complex, its close neighbor on the sky, 
suggesting that both clouds are physically related. Other evi- 
dence in the literature supports this notion. 

Using high resolution HST imaging we find that the massive 
star Pis 24-18 is a binary system. Positional information suggests 
that the secondary component is responsible for the X-ray emis- 
sion detected from this system. 
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We have performed an optical imaging and spectroscopic 
survey of Pismis 24, the main cluster in the NGC 6357 region, 
using X-ray observations to identify the cluster members. Using 
a combination of optical photometry and spectroscopy we esti- 
mate stellar masses, ages, and foreground extinction values of 
the brightest part of the population (the "spectroscopic sam- 
ple"). Using the well defined extinction distribution observed 
in the spectroscopic sample we have derived the mass and age 
probability function of a much larger sample of young stars for 
which we have good photometry but that were too faint for spec- 
troscopy. We find that the cluster mass function of Pismis 24 
closely resembles the IMF of the Trapezium cluster down to the 
completeness limit of our data of ~O.4M . The median age of 
the cluster members is approximately 1 Myr. 

We have detected five proplyds in the Pismis 24 cluster, four 
of which were previously unknown. The massive stellar sys- 
tem Pis 24-1 is the main source responsible for four of the pro- 
plyds. The fifth proplyd shows two tails: one pointing away from 
Pis 24-1 and the other from Pis 24-2, suggesting that this object 
is being photoevaporated from two directions simultaneously. 
Adopting a distance of 1.7 kpc for Pismis 24 cluster we esti- 
mate the projected distances of these proplyds from their ion- 
izing sources to be ~0.4-0.5 pc. 

We employed H - K s vs. #-[3.6] and H - K s vs. #-[4.5] 
color-color diagrams to statistically investigate the disk fre- 
quency in the Pismis 24 cluster. We find that the disk frequency 
in Pismis 24 is much lower than that in clusters of similar age but 
without extremely massive stars. Three other clusters harboring 
extremely massive stars also show comparatively low disk fre- 
quencies. The dissipation timescale for the inner disks regions 
in massive clusters like Pismis 24 is only roughly half of the 
value observed in the clusters/star-forming regions without ex- 
tremely massive stars. We discussed possible scenarios to ex- 
plain the low disk frequency in Pismis 24. We concluded that 
stellar encounters cannot be the main mechanism responsible 
for destroying disks in Pismis 24, and argued that a combination 
of photoevaporation and irradiation with ionizing UV photons 
from nearby massive stars, causing increased MRI-induced tur- 
bulence and associated accretion activity, play an important role 
in the dissipation of low-mass star disks in Pismis 24. 

We also find that the disk frequency depends on the loca- 
tion of objects within the Pismis 24 cluster: within 0.6 pc from 
the dominant massive stellar system Pis 24-1 the disk frequency 
is substantially lower than at larger radii. This provides direct 
observational evidence that extremely massive stars can affect 
the evolution of disks around intermediate- and low-mass stars 
in their vicinity. The observed disk frequency increases with de- 
creasing stellar mass. 

The disk frequency as traced by excess emission in the IRAC 
[3.6] and [4.5] bands only decreases more quickly with clus- 
ter age than the disk frequency derived when including also 
the [5.8] and [8.0] bands. The difference is due to the transi- 
tion disk population that shows no infrared excess in the short- 
wavelength IRAC bands but does have excess emission in the 
long-wavelength bands. From these observations we derive the 
occurrence of transition disks among the total disk population, as 
a function of time, which agrees well with previously published 
statistics. 
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Appendix A: Estimating masses and ages of 
Pismis 24 cluster members without spectra 

We cannot accurately estimate masses and ages for cluster mem- 
bers without proper spectral typing because we do not know the 
extinction towards these individual objects. In this Appendix, we 
explain how we derive the mass and age probability functions 
for those stars. We use source ID#14 as an example. To estimate 
its mass and age, we we first obtained 2000 random samples 
from the extinction probability function derived from Fig.flOTb). 
In Fig lA.U a) we show the distribution of sampled extinctions. 
Then, we de-reddened the photometry of source ID#14 with 
each of the 2000 extinctions, and obtained 2000 positions on the 
R vs. R - I color-magnitude diagram. In Fig I A. li b) we show the 
range of locations within which source ID#14 lies with 68.3% 
probability. From each position of source ID#14 on the R vs. R—I 
color-magnitude diagram, we estimate the mass and age through 
comp arison to the PMS evolutionary tracks from iDotter et al] 
d2008l) . Repeating the R vs. R - / CMD placement 2000 times 
we obtain 2000 mass and age estimates that are consistent with 
the observed photometry of source ID#14 and with the statisti- 
cal extinction distribution of the cluster, and we obtain the mass 
and age probability function for this object. In Fig. lA.lT c) and 
(d), we show the resulting mass and age probability functions. 
The age probability function of source ID#14 shows a much nar- 
rower distribution than its mass probability function because the 
reddening vector in the /? vs. R — I color-magnitude diagram is 
approximately parallel to the PMS isochrones. 

Appendix B: Disk frequencies in different star 
formation regions 

In table IB. ll we list each SFR used in FigQ~6] In the table, there 
are 18 SFRs, of which median ages range from ~ 1 - 1 1 Myr. To 
allow a comparative study on disk frequencies of different SFRs, 
we only select YSOs with masses >0.5 M in each SFR since the 
disk frequencies show dependence on stellar masses. To do this 
in each SFR, we use //-band magnitudes as a measure of YSO 
masses. For each SFR, we estimate the //-band magnitude for a 
0.5 M PMS star with the median age of t he SFR from the PMS 
evolutionary tracks of IDotter et alJ (120081) . and use this //-band 
magnitude as lower limit to select YSOs in that SFR. The H- 
band limit magnitude for each SFR is listed in Table IB. II We 
obtain photometry of each YSO in H, K s , [3.6], and [4.5] bands. 
The H and K s band photometry are from the 2MASS survey, and 
the photometry in IRAC [3.6] and [4.5] bands from the literature 
and our work. The references for that the IRAC [3.6] and [4.5] 
photometry come from are listed in Table lB.il For the four SFRs, 
ONC, OMC2/3, Mon R2, and NGC 2244, their photometry in 
IRAC bands come from our work. For these SFRs, we download 
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Fig. A.l. (a) The distribution of extinction sampled from the extinction probability function derived from Fig. [T0T b). The dashed 
line shows the the extinction probability function, (b) The locations of source ID#14(see table Q]) on R vs. R - / color-magnitude 
diagram. The source ID#14 has been dereddened with the extinction values in panel (a). The filled circle show the location of source 
ID#14 with highest probability. The black thick line represent th e positions where s ource ID#14 is located with >68.3% probability. 
The dashed lines are PMS isochrones of 0.1, 1, 3, and 30Myr dDotter et al.l l2008). The thin gray lines are the evolutionary tracks 
for PMS stars with masses of 0.1, 0.3, 0.4, 0.5, 0.7, 0.9, 1.2, 2.0, and 3.0M o , respectively. The mass and age distributions of source 
ID#14 derived from its locations on R vs. R - / color-magnitude diagram are shown in panel (c) and (d), respectively. 



BCD images from Spitzer archive, mosaiced the images with 
Mopex software, and performed psf-fitting photometry on th e 
mosaiced images with IDL codes described in Fa ng et al] (l2009). 
Similar to what we have done for Pismis 24 cluster, we estimate 
the disk frequency of each SFR using H - K s vs. H— [3.6], and 
H-K s vs. H-[4.5] color-color diagrams. The YSO is considered 
as having an inner disk if it shows excess emission in [3.6] and 
[4.5] bands. The resulting disk frequency of each SFR is listed 
in table ET] 
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Table B.l. The fractions of YSO with [3.6] and [4.5] band excess emissions in different SFRs. Column 3: the median age of each 
SFR. Column 4: the references for the median age of each SFR. Column 5: the spectral types for the most massive star in each 
SFR. Column 6: the criteria for YSO selection. X: stars with X-ray emission, IR: stars with excess emission at infrared bands, Ho-: 
Ha photometry, Sp: members confirmed by spectroscopy, PM: photometric members. Colomn 7: the references for YSO selections. 
Column 8: the fractions of stars with excess emissions in [3.6] and [4.5] bands. Column 9: //-band magnitude limit for a PMS star 
with a mass of 0.5 M , and the corresponding age in each SFR, assuming a visual extinction of 3 mag. Column 10: the references 
for Spitzer IRAC data. 
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Table 1. Photometric magnitudes for stars with X-ray emission in PISMIS 24. Column 2: the identification numbers in Wang et al. (2007). Column 
3: the distances between xray sources and optical/infrared counterparts. 
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12.35+0.04 
12.15+0.11 
11.02+0.07 
13.76+0.13 
10.46+0.07 



11.96+0.09 
12.12+0.11 

8.51+0.04 8.10+0.03 7.37+0.03 

12.62+0.10 

12.29+0.08 

10.88+0.08 10.48+0.10 
12.11+0.10 

12.13+0.08 11.93+0.10 11.47+0.12 
10.27+0.06 9.49+0.11 8.69+0.55 
10.45+0.05 10.29+0.08 10.20+0.12 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



-34 11 50.4 ... 21.381+0.051 ... ... ... 14.23±0.17 13.90±0.31 

-34 09 03.2 16.054±0.001 15.126±0.001 13.88±0.04 12.96±0.06 12.51±0.06 11.52±0.07 11.01±0.07 10.93±0.12 
-34 08 01.0 18.648±0.006 16.585±0.002 ... 12.87±0.05 12.41±0.05 12.01±0.04 11.90±0.07 12.08±0.21 
-34 15 54.5 21.818±0.085 18.915±0.022 ... ... ... 12.75±0.09 12.48±0.12 11.88+0.18 11.66±0.90 

-34 16 49.1 20.536±0.032 18.093±0.009 15.51±0.07 ... ... 13.57±0.09 13.56±0.13 

-34 13 56.2 21.890±0.068 18.875±0.019 15.70±0.08 14.07±0.07 13.20±0.07 12.29±0.07 11.99±0.10 
-34 16 59.7 19.791±0.016 17.758±0.006 ... ... 13.35±0.06 12.70±0.09 12.42±0.11 

-34 12 15.8 20.822±0.042 19.115±0.022 ... 14.96±0.12 13.79±0.09 13.18+0.18 12.89±0.16 

-34 11 07.5 14.352±0.001 13.701±0.001 12.72±0.03 12.13±0.02 11.91±0.02 11.42±0.07 11.13±0.07 10.51+0.31 

-34 10 40.3 22.101±0.129 19.259±0.028 16.42±0.10 ... ... 12.48+0.14 11.99+0.13 

-34 17 54.7 19.847±0.019 17.687±0.006 15.07±0.04 13.69+0.04 13.02+0.04 11.95+0.06 11.65+0.07 11.06+0.08 10.65+0.05 

-34 11 44.3 22.150+0.101 19.124+0.022 16.14+0.07 ... ... 13.91+0.10 13.94+0.22 

-34 12 11.5 20.848+0.042 18.594+0.014 15.76+0.06 14.24+0.05 13.52+0.08 12.57+0.07 12.27+0.10 

-34 12 41.5 23.051+0.163 20.485+0.078 ... ... ... 13.12+0.07 13.00+0.20 11.64+0.20 

-34 14 50.0 ... 15.840+0.001 9.03+0.03 8.58+0.04 8.35+0.03 8.19+0.03 8.23+0.04 8.10+0.03 8.21+0.03 

-34 18 13.9 17.044+0.001 15.273+0.001 12.08+0.03 11.10+0.03 10.76+0.02 

-34 12 14.9 20.307+0.026 17.982+0.008 15.47+0.05 13.99+0.03 13.55+0.04 13.16+0.07 13.15+0.16 
-34 10 55.5 22.740+0.108 20.532+0.091 ... ... ... 12.66+0.06 12.43+0.12 

-34 11 54.0 20.073+0.025 17.998+0.008 15.24+0.06 13.99+0.06 13.50+0.07 13.02+0.07 12.87+0.11 
-34 13 36.9 ... 22.068+0.093 ... ... ... 13.27+0.10 12.97+0.12 

-34 13 15.8 21.401+0.070 18.972+0.020 ... ... ... 12.90+0.09 12.27+0.12 11.33+0.12 

-34 14 29.5 14.059+0.001 13.355+0.001 12.67+0.02 12.25+0.02 12.23+0.02 12.08+0.05 12.15+0.07 12.09+0.16 
-34 18 02.0 19.734+0.017 17.436+0.005 ... ... 13.23+0.05 12.88+0.09 

-34 15 51.5 18.455+0.004 16.530+0.002 13.95+0.04 12.53+0.05 11.55+0.03 10.07+0.04 9.40+0.03 8.77+0.03 7.71+0.02 

-34 11 14.4 12.937+0.001 12.241+0.001 11.50+0.03 11.10+0.03 10.87+0.03 10.68+0.05 10.65+0.07 10.74+0.14 

-34 15 22.3 19.663+0.011 17.422+0.005 14.59+0.04 13.22+0.03 12.68+0.04 12.10+0.05 12.05+0.09 11.54+0.11 
-34 11 07.5 ... 19.872+0.057 

-34 11 35.2 22.717+0.136 20.139+0.057 16.37+0.11 14.23+0.05 13.27+0.05 12.29+0.07 11.99+0.08 

-34 09 34.4 20.957+0.084 18.448+0.015 ... 13.34+0.06 12.24+0.04 10.64+0.06 10.06+0.06 9.66+0.16 

-34 15 18.7 ... ... ... ... ... 13.77+0.34 13.71+0.42 11.78+0.69 

-34 21 31.1 ... 22.259+0.110 ... 13.76+0.11 12.52+0.06 11.80+0.07 11.48+0.10 

-34 1046.7 23.116+0.068 19.690+0.048 16.33+0.11 14.83+0.08 ... 13.47+0.14 13.34+0.31 

-34 11 58.5 20.449+0.029 18.309+0.011 14.95+0.06 13.67+0.03 12.86+0.04 11.78+0.06 11.24+0.06 10.67+0.06 9.84+0.06 
-34 13 05.2 18.852+0.007 16.947+0.003 ... ... 12.60+0.12 12.18+0.06 12.10+0.08 

-34 15 38.1 22.017+0.029 18.745+0.016 ... 14.26+0.13 ... 12.75+0.08 12.14+0.13 11.77+0.17 10.91+0.11 

-34 13 21.2 19.720+0.021 17.502+0.005 14.77+0.05 13.45+0.07 12.94+0.06 12.50+0.05 12.57+0.09 11.49+0.16 

-34 10 11.7 21.552+0.145 19.200+0.030 15.98+0.08 14.41+0.05 13.59+0.05 12.13+0.05 11.81+0.09 

-34 16 11.3 19.920+0.014 17.817+0.007 14.89+0.16 13.45+0.16 12.78+0.13 12.40+0.10 12.24+0.11 
-34 12 35.3 23.613+0.293 20.171+0.059 ... ... ... 14.52+0.16 13.73+0.27 

-34 13 45.0 19.966+0.027 17.597+0.005 14.41+0.06 12.85+0.05 12.06+0.03 11.38+0.05 11.21+0.07 10.96+0.09 10.36+0.63 

-34 14 04.0 22.035+0.037 19.020+0.021 16.21+0.11 ... ... 13.77+0.08 13.86+0.15 

-34 09 02.5 18.693+0.010 16.766+0.003 14.25+0.02 13.14+0.05 12.67+0.02 

-34 16 54.8 19.208+0.009 17.009+0.003 14.38+0.04 12.91+0.07 12.17+0.06 11.63+0.08 11.51+0.11 11.55+0.14 11.01+0.14 

-34 11 27.8 16.155+0.001 14.313+0.001 11.99+0.03 10.99+0.02 10.61+0.02 10.31+0.04 10.24+0.06 10.10+0.08 

-34 11 55.7 20.468+0.029 18.250+0.010 15.45+0.08 14.13+0.11 13.61+0.10 13.02+0.10 12.94+0.18 

-34 15 15.1 20.295+0.007 17.894+0.008 15.13+0.06 13.82+0.07 13.45+0.08 12.85+0.06 12.89+0.12 

-34 10 29.8 19.667+0.026 17.708+0.008 16.28+0.12 



47 


62 


0.81 


17 24 26.72 


48 


63 


0.56 


17 24 27.29 


49 


64 


0.29 


17 24 27.30 


50 


65 


0.37 


17 24 27.43 


51 


66 


0.42 


17 24 27.39 


52 


67 


0.24 


17 24 27.43 


53 


68 


0.14 


17 24 27.53 


54 


69 


1.01 


17 24 27.81 


55 


70 


0.24 


17 24 28.09 


56 


71 


0.16 


17 24 28.50 


57 


72 


0.41 


17 24 28.52 


58 


73 


0.42 


17 24 28.59 


59 


74 


0.16 


17 24 28.70 


60 


75 


0.24 


17 24 28.74 


61 


77 


0.74 


17 24 28.94 


62 


78 


0.43 


17 24 29.03 


63 


79 


0.22 


17 24 29.14 


64 


80 


0.34 


17 24 29.37 


65 


81 


0.08 


17 24 29.56 


66 


82 


0.44 


17 24 29.72 


67 


83 


0.48 


17 24 29.80 


68 


85 


0.38 


17 24 30.32 


69 


88 


1.44 


17 24 30.65 


70 


89 


0.04 


17 24 30.77 


71 


90 


0.22 


17 24 31.01 


72 


91 


0.35 


17 24 31.01 


73 


93 


0.15 


17 24 31.28 


74 


94 


0.19 


17 24 31.35 


75 


95 


0.03 


17 24 31.38 


76 


96 


1.06 


17 24 31.41 


77 


97 


1.41 


17 24 31.51 


78 


98 


0.15 


17 24 31.66 


79 


99 


0.10 


17 24 31.69 


80 


101 


0.10 


17 24 32.04 


81 


103 


0.19 


17 24 32.33 


82 


104 


0.38 


17 24 32.42 


83 


105 


0.22 


17 24 32.41 


84 


106 


0.25 


17 24 32.52 


85 


107 


0.37 


17 24 32.61 


86 


108 


0.02 


17 24 32.65 


87 


109 


0.50 


17 24 32.70 


88 


110 


0.13 


17 24 32.86 


89 


112 


0.30 


17 24 33.03 


90 


113 


0.16 


17 24 33.06 


91 


114 


0.22 


17 24 33.08 


92 


115 


0.13 


17 24 33.25 


93 


116 


0.16 


17 24 33.28 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



94 


117 


0.41 


17 


24 


33 


.37 


-34 


12 


13. 


.0 


20 


.138+0.026 


17 


.744+0.007 


14.35±0.04 


12.95±0.05 


12.44±0.04 


11.95±0.08 


12.01±0.12 


11.61+0.21 




95 


118 


0.34 


17 


24 


33 


.42 


-34 


14 


23. 


.7 


19. 


.610+0.019 


17 


.343+0.004 


14.73±0.05 


13.48±0.05 


12.97±0.05 


12.55±0.06 


12.56±0.10 






96 


119 


0.14 


17 


24 


33 


.41 


-34 


14 


02. 


.4 


19 


.969+0.027 


17 


750+0.006 


15.57±0.08 


13.99±0.09 


13.21±0.06 


12.22±0.05 


11.86±0.06 


11.76+0.13 




97 


120 


0.37 


17 


24 


33 


.49 


-34 


13 


44. 


.7 










10.58±0.03 


9.98±0.02 


9.65±0.02 


9.14±0.04 


9.05±0.05 


8.88±0.03 


8.89+0.05 


98 


122 


0.18 


17 


24 


33 


.50 


-34 


13 


22. 


.1 


20 


.016+0.028 


17 


.601+0.006 


14.75±0.04 


13.49±0.08 


12.98±0.06 


12.64±0.05 


12.69±0.09 






99 


123 


0.67 


17 


24 


33 


.57 


-34 


13 


33. 


.1 


19 


.684+0.021 


17 


.453+0.005 


14.53±0.10 


13.25±0.12 


12.74±0.10 


12.25±0.07 


12.31±0.09 






100 


124 


0.53 


17 


24 


33 


.88 


-34 


11 


55. 


.1 


23. 


160+0.187 


19. 


.732±0.039 


15.03±0.05 


12.48±0.03 


11.31+0.02 


10.46±0.04 


10.32±0.06 


10.05±0.06 


9.64+0.08 


101 


125 


0.22 


17 


24 


33 


,99 


-34 


05 


50. 


.3 


20 


.351 ±0.006 


17 


.659+0.006 




13.64±0.12 


13.22±0.08 


12.80±0.08 


12.73±0.07 


12.06±0.27 


11.59+0.89 


102 


126 


0.15 


17 


24 


34 


.00 


-34 


19 


09. 


.5 


20 


.265+0.025 


17 


.715±0.006 








12.16±0.07 


11.74±0.08 


11.57±0.09 




103 


127 


0.35 


17 


24 


34 


.02 


-34 


13 


36. 


.9 


17 


.345±0.002 


15. 


.431+0.001 


12.62±0.05 


11.09±0.06 


10.12±0.04 


9.08±0.06 


8.60±0.04 


8.25±0.04 


7.69+0.04 


104 


128 


0.19 


17 


24 


34 


.11 


-34 


13 


40. 


.2 


20. 


.280+0.036 


17. 


.957+0.008 








12.90±0.21 


12.36±0.10 






105 


129 


0.10 


17 


24 


34 


.20 


-34 


14 


02. 


.2 


18. 


.973+0.011 


16 


.817+0.003 


13.97±0.03 


12.68±0.03 


12.25±0.03 


11.65±0.05 


11.73±0.07 


11.57+0.10 




106 


130 


0.13 


17 


24 


34 


.18 


-34 


09 


54. 


.7 


18 


.656+0.010 


16 


,446±0.002 


13.34±0.05 


11.77±0.05 


10.66±0.04 


9.04±0.06 


8.45±0.06 


7.77±0.10 


6.47+0.11 


107 


131 


0.60 


17 


24 


34 


.31 


-34 


09 


44. 


.4 


19 


.832+0.030 


18. 


.011+0.010 


15.68±0.12 


13.55±0.09 


12.36±0.05 


11.41±0.13 








108 


133 


0.15 


17 


24 


34 


.46 


-34 


12 


46. 


.6 


20. 


.063+0.020 


17 


.942+0.007 


15.06±0.07 


13.74±0.08 


13.17±0.07 


12.69±0.08 


12.64±0.10 






109 


134 


0.14 


17 


24 


34 


.57 


-34 


12 


34. 


.3 


22. 


.552±0.109 


19 


.849+0.043 








13.39±0.09 


12.72±0.10 






110 


135 


0.03 


17 


24 


34 


.63 


-34 


08 


44. 


.5 


18 


.208+0.006 


16 


.281 ±0.002 


13.84±0.02 


12.57±0.02 


11.82±0.02 


10.77±0.08 


10.22±0.08 


9.90±0.12 




111 


136 


0.29 


17 


24 


34 


.68 


-34 


12 


26. 


.0 


19 


.822+0.017 


17 


.677+0.006 


15.18±0.08 






13.01±0.08 


13.11=t0.18 






112 


137 


0.13 


17 


24 


34 


.70 


-34 


12 


15. 


.2 


20 


.323±0.026 


17. 


.817+0.007 


14.75±0.07 


13.23±0.09 


12.21±0.06 


10.97±0.04 


10.55±0.10 


10.28±0.07 


9.65+0.07 


113 


138 


0.49 


17 


24 


34 


.74 


-34 


15 


24. 


.7 


21 


.248+0.048 


18. 


.861+0.018 


15.84±0.09 


14.46±0.12 


13.77±0.09 


12.72±0.06 


12.45±0.08 


11.97+0.21 




114 


139 


0.18 


17 


24 


34 


.76 


-34 


12 


17 


.8 


21 


.159+0.056 


18 


,543±0.013 








11.84±0.07 


11.79±0.16 


11.07±0.12 




115 


140 


0.15 


17 


24 


34 


.80 


-34 


13 


18. 


.1 


13 


639+0.001 


12 


,332±0.001 


10.74±0.03 


10.09±0.02 


9.79±0.02 


9.59±0.03 


9.56±0.05 


9.52±0.04 


9.55+0.06 


116 


141 


0.25 


17 


24 


34 


.87 


-34 


15 


41. 


.6 


16. 


.968+0.001 


15. 


.172±0.001 
















117 


146 


0.27 


17 


24 


35 


.40 


-34 


12 


38. 


.9 


19 


.919+0.018 


17. 


,753±0.006 


15.06±0.08 


13.64±0.10 


12.87±0.07 


11.99±0.07 


11.56±0.06 


11.19+0.11 


11.10+0.30 


118 


147 


0.09 


17 


24 


35 


.50 


-34 


12 


34. 


.7 


21 


.869+0.058 


19 


.134±0.023 








11.55±0.09 


11.49±0.08 


11.11+0.16 




119 


148 


0.09 


17 


24 


35 


.54 


-34 


14 


23. 


.4 






19 


.017+0.021 


15.09±0.05 


13.80±0.08 


13.33±0.05 


12.46±0.10 


12.70±0.11 






120 


149 


0.51 


17 


24 


35 


.92 


-34 


13 


32. 


.7 


21 


173+0.019 


18. 


,927±0.019 


15.99±0.09 






12.72±0.07 


12.48±0.09 






121 


150 


0.26 


17 


24 


35 


.93 


-34 


13 


23. 


.3 


22. 


388+0.111 


19 


.637+0.036 
















122 


151 


0.31 


17 


24 


36 


.05 


-34 


14 


00. 


.6 










9.51±0.03 


9.02±0.02 


8.75±0.02 


8.61±0.04 


8.59±0.04 


8.57+0.03 


8.60+0.03 


123 


152 


0.39 


17 


24 


36 


.08 


-34 


12 


43. 


.5 


22. 


.359±0.141 


19 


.643+0.048 








13.37+0.13 


12.94±0.09 






124 


153 


0.43 


17 


24 


36 


.14 


-34 


15 


22. 


.2 


19 


.090+0.007 


17 


.095+0.004 


13.87±0.05 


12.42±0.05 


11.63±0.04 


10.70±0.06 


10.38±0.06 


10.19+0.05 


9.73+0.03 


125 


154 


0.61 


17 


24 


36 


.24 


-34 


17 


51. 


.8 


19 


.938+0.019 


17 


.839+0.007 
















126 


155 


0.48 


17 


24 


36 


.46 


-34 


13 


42. 


,7 


21 


.182+0.030 


18 


.681+0.016 


15.68±0.08 


14.24±0.09 




13.49±0.08 


13.50±0.13 






127 


156 


0.32 


17 


24 


36 


.48 


-34 


12 


36. 


.9 


17 


.136+0.002 


15 


.591+0.001 


13.40±0.04 


12.34±0.06 


11.57±0.05 


10.46±0.04 


10.08±0.04 


9.73+0.04 


9.02+0.05 


128 


157 


0.33 


17 


24 


36 


.64 


-34 


11 


50. 


.9 


20 


.818+0.098 


18 


.140+0.014 


15.33±0.06 


13.80±0.09 


13.15±0.07 


12.15±0.07 


11.74±0.12 


11.52+0.17 




129 


158 


0.13 


17 


24 


36 


.65 


-34 


15 


50. 


.8 


18 


.390+0.004 


16 


.575±0.002 




12.77±0.04 


12.27±0.05 


11.86±0.06 


11.85±0.07 


11.67+0.15 




130 


159 


0.67 


17 


24 


36 


.65 


-34 


19 


59. 


.2 






21 


.656+0.075 








14.67±0.16 


14.02±0.19 






131 


160 


0.11 


17 


24 


36 


.71 


-34 


12 


01. 


.9 


20 


.993+0.060 


18 


.664+0.023 








13.68±0.10 


13.50±0.20 






132 


161 


0.07 


17 


24 


36 


.73 


-34 


12 


28. 


.3 


21 


.372±0.057 


18. 


.839+0.023 


16.02±0.11 


14.64±0.11 












133 


162 


0.29 


17 


24 


36 


.77 


-34 


13 


33. 


.7 


19 


.374±0.017 


17. 


.262+0.004 


14.58±0.05 


13.19±0.09 


12.62±0.07 


12.33±0.09 


12.30±0.09 


11.83+0.22 




134 


163 


0.10 


17 


24 


36 


.76 


-34 


11 


45. 


.5 


19. 


.529+0.030 


17. 


.233±0.007 


14.53±0.06 


13.14±0.07 


12.74±0.06 


12.29±0.05 


12.17±0.09 


12.09+0.22 




135 


164 


0.11 


17 


24 


37 


.13 


-34 


12 


25. 


.9 


19 


.905+0.022 


17 


.542±0.007 


14.45±0.06 


13.07±0.08 


12.38±0.06 


12.16±0.09 


11.74±0.11 






136 


165 


0.18 


17 


24 


37 


.18 


-34 


12 


23. 


.6 


21 


.117+0.067 


18 


.767±0.021 








12.29±0.12 


11.93+0.11 


11.44+0.14 




137 


166 


0.55 


17 


24 


37 


.54 


-34 


10 


34. 


.1 






21 


.000+0.145 


15.92±0.15 


14.04±0.08 


13.18±0.08 










138 


167 


0.43 


17 


24 


37 


.57 


-34 


14 


47. 


.9 


20. 


.226+0.035 


17. 


.884+0.008 


15.09±0.07 


13.64±0.10 


12.95±0.07 


12.52±0.08 


12.38±0.11 






139 


168 


0.24 


17 


24 


37 


.65 


-34 


11 


41 


.5 


19 


.524+0.030 


17 


.101+0.005 


14.40±0.04 


13.16±0.04 


12.65±0.04 


12.27±0.04 


12.13±0.09 


11.92+0.21 




140 


170 


0.34 


17 


24 


37 


.73 


-34 


15 


24. 


.2 


20 


.239+0.020 


17. 


.142+0.004 


14.62±0.03 


13.06±0.02 


12.18±0.02 


10.63±0.04 


10.19±0.04 


9.68+0.04 


8.75+0.03 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



141 


171 


0.53 


17 


24 


37 


.80 


-34 


08 


07 


.8 


16 


.121+0.001 


14 


.392+0.001 


12 


.28±0. 


.03 


11 


,57±0.04 


10.97±0.04 








142 


172 


0.27 


17 


24 


37 


.76 


-34 


12 


14 


.9 


22 


661 ±0.1 86 


19 


.538+0.043 




















143 


173 


0.22 


17 


24 


37 


.79 


-34 


12 


02 


.0 


19 


.393±0.014 


17 


.105+0.005 


14 


,40±0. 


.03 


13 


,00±0.02 


12.42±0.02 


11.87±0.07 


11.85+0.09 




144 


174 


0.38 


17 


24 


37 


.83 


-34 


12 


33 


.4 


22 


.561+0.186 


19 


.820+0.056 














14.37±0.15 






145 


175 


0.43 


17 


24 


37 


.92 


-34 


13 


21 


.8 


19 


.781 ±0.025 


17 


.558+0.006 


14 


.92±0. 


.08 


13 


.45±0.09 


12.93±0.07 


11.92±0.06 


11.71+0.08 


11.40+0.12 


146 


176 


0.05 


17 


24 


37 


.94 


-34 


10 


23 


.9 


21 


.646+0.126 


19 


150+0.050 




















147 


177 


0.46 


17 


24 


38 


.02 


-34 


17 


52 


.3 


19 


.959+0.019 


17 


.715+0.006 














13.61+0.12 


13.65+0.25 




148 


178 


0.55 


17 


24 


38 


.14 


-34 


12 


42 


.1 


20 


.477±0.038 


18. 


087+0.011 


15 


,06±0. 


11 








12.59+0.13 


12.73+0.12 




149 


179 


0.30 


17 


24 


38 


.19 


-34 


14 


20 


.5 


16 


.936+0.002 


15. 


.238+0.001 


13 


,04±0. 


.03 


11 


.98+0.04 


11.28±0.03 








150 


180 


0.15 


17 


24 


38 


.28 


-34 


11 


22 


.4 


19 


.791+0.039 


17 


.600+0.009 


15 


.06±0. 


.02 


13 


.59±0.02 


12.85±0.02 


12.17±0.06 


11.81+0.11 




151 


181 


0.23 


17 


24 


38 


.38 


-34 


11 


15 


.4 


20. 


.349+0.163 


18 


.155+0.014 


15 


.25±0. 


.06 


13 


.95±0.05 


13.43±0.04 


12.80±0.09 


12.88+0.17 




152 


182 


0.51 


17 


24 


38 


.57 


-34 


09 


59 


.6 






21 


.514±0.224 




















153 


185 


0.31 


17 


24 


38 


.68 


-34 


10 


43 


.2 


17 


.410+0.011 


15 


.631 ±0.004 


13 


.11+0. 


.03 


11 


,72±0.04 


10.71±0.03 


9.28±0.04 


8.75+0.06 


8.16+0.07 


154 


186 


0.21 


17 


24 


38 


.72 


-34 


12 


08 


.5 


19 


.106+0.011 


17 


.091 ±0.005 


14 


.31+0. 


.08 


12 


.91+0.11 










155 


187 


0.56 


17 


24 


38 


.76 


-34 


12 


28 


.9 


20. 


.125±0.027 


18 


.003+0.023 


15 


.29±0. 


08 


13 


.86±0.07 


13.28±0.07 


13.22±0.17 


12.70+0.12 




156 


188 


0.09 


17 


24 


38 


.74 


-34 


12 


03 


.0 


16 


.493+0.001 


14 


,582±0.001 


12 


.19±0. 


.04 


11 


.10±0.05 


10.55±0.04 


10.27±0.06 


10.06+0.08 


9.75+0.08 


157 


190 


0.65 


17 


24 


38 


.75 


-34 


17 


09 


.3 


20 


.022+0.021 


17 


.633+0.006 


14 


.59±0. 


.06 


13 


.23±0.10 




12.20±0.09 


12.28+0.10 


12.50+0.31 


158 


191 


0.22 


17 


24 


38 


.80 


-34 


13 


08 


.6 


18 


669+0.009 


16 


,786±0.004 


14 


,28±0. 


.02 


12 


.99±0.02 


12.52±0.02 


11.98±0.04 


11.91+0.08 


12.00+0.25 


159 


192 


0.29 


17 


24 


38 


.87 


-34 


10 


41 


.3 






20 


.715+0.112 




















160 


193 


0.39 


17 


24 


38 


.89 


-34 


14 


05 


,4 


20. 


640+0.018 


18. 


499+0.019 




















161 


194 


0.27 


17 


24 


38 


.92 


-34 


14 


58 


.9 
















8.73±0.06 


8.52±0.04 


8.36±0.05 


8.31+0.05 


8.29+0.04 


162 


195 


0.21 


17 


24 


38 


.93 


-34 


12 


03 


.0 


20 


.895+0.055 


18 


.669+0.023 




















163 


196 


0.17 


17 


24 


38 


.99 


-34 


12 


20 


.8 


17 


.600+0.003 


15 


.671+0.001 


13 


.20±0. 


04 


12 


.01+0.10 


11.50±0.04 


11.16+0.05 


11.14+0.07 


11.18+0.08 


164 


197 


0.11 


17 


24 


39 


.03 


-34 


10 


07 


.8 


20 


.206+0.127 


17. 


.767±0.024 


14 


.44±0. 


.04 


12 


.94±0.02 


12.02±0.02 


10.65+0.05 


10.25+0.06 


9.70+0.11 


165 


198 


0.27 


17 


24 


39 


.08 


-34 


12 


09 


.0 


20 


.690+0.046 


18 


,801±0.026 














13.64±0.12 


13.88+0.30 




166 


199 


0.41 


17 


24 


39 


.29 


-34 


09 


39 


.5 


19 


.883+0.087 


17 


.557+0.017 


14 


.73±0. 


04 


13 


.45±0.02 


12.95±0.02 








167 


200 


0.32 


17 


24 


39 


.39 


-34 


11 


29 


.3 


21 


.019+0.167 


18. 


.644+0.023 


15 


.67±0. 


.08 


14 


.32±0.09 


13.71±0.09 


13.27+0.11 






168 


201 


0.29 


17 


24 


39 


.44 


-34 


12 


01 


.3 


19. 


.848+0.026 


17 


.781+0.011 


14 


.88±0. 


07 


13 


.53±0.07 


12.89±0.07 


12.29+0.06 


12.32+0.16 


11.93+0.21 


169 


202 


0.27 


17 


24 


39 


.44 


-34 


14 


46 


,7 


20 


,703±0.044 


18 


.291+0.015 








14 


.36±0.10 


13.85±0.08 


13.25+0.07 


13.26+0.09 




170 


203 


0.18 


17 


24 


39 


.52 


-34 


13 


18 


.2 


17 


.821 ±0.004 


15. 


.915+0.002 


13 


,45±0. 


.04 


12 


.28±0.04 


11.81+0.03 


11.35+0.07 


11.50+0.10 


11.30+0.11 


171 


204 


0.69 


17 


24 


39 


.53 


-34 


19 


40 


.0 


17. 


.087+0.002 


15. 


.363+0.001 


12 


,77±0. 


03 


11 


.75±0.04 


11.29±0.02 


11.06+0.08 


10.83+0.05 


10.79+0.08 


172 


205 


0.39 


17 


24 


39 


.62 


-34 


14 


57 


.3 


20. 


.440+0.035 


18. 


.004+0.011 




















173 


206 


0.36 


17 


24 


39 


.61 


-34 


16 


33 


.2 


19 


.386+0.009 


17. 


.510+0.007 




















174 


207 


0.30 


17 


24 


39 


.71 


-34 


12 


19 


.1 


19 


.488+0.018 


17. 


.273±0.005 


14 


.59±0. 


.06 


13 


.27±0.08 


12.66±0.05 


12.21+0.08 


12.22+0.09 




175 


208 


0.64 


17 


24 


39 


.68 


-34 


13 


47 


.9 


22. 


.275±0.087 


19 


.490+0.048 


15 


.76±0. 


.06 


14 


.14±0.04 


13.37±0.06 


12.12+0.07 


11.97+0.12 


11.36+0.12 


176 


209 


0.22 


17 


24 


39 


.83 


-34 


13 


37 


.2 


19 


.191+0.014 


17 


.033+0.005 


14 


,32+0. 


.03 


13 


.04±0.03 


12.57±0.04 


12.20+0.05 


12.11+0.07 


11.62+0.14 


177 


210 


0.09 


17 


24 


39 


.82 


-34 


09 


06 


.6 


22 


.693±0.038 


19 


.333+0.087 


14 


.75±0. 


.04 


12 


.66+0.02 


11.26±0.02 


9.43+0.07 


8.96+0.08 




178 


211 


0.41 


17 


24 


39 


.87 


-34 


13 


09 


,7 


20 


.120+0.033 


17. 


.749+0.010 


14 


,95±0. 


.08 








12.45+0.08 


12.43+0.12 




179 


212 


0.47 


17 


24 


39 


.87 


-34 


14 


11 


.5 


21 


.055+0.028 


18 


.482+0.019 


15 


.30±0. 


04 


13 


.99±0.04 


13.47±0.04 


12.97+0.07 


12.87+0.13 




180 


213 


0.28 


17 


24 


40 


.07 


-34 


14 


20 


.5 


20 


.285+0.013 


17 


846+0.011 


15 


.02±0. 


.04 


13 


.72±0.04 


13.20±0.05 


12.66+0.06 


12.73+0.09 


12.68+0.28 


181 


214 


0.54 


17 


24 


40 


.07 


-34 


17 


12 


.9 


20 


.045+0.021 


17 


.926+0.008 


14 


.91±0. 


06 


13 


.53±0.07 


12.65±0.05 


11.20+0.05 


10.72+0.05 


10.40+0.05 


182 


215 


0.67 


17 


24 


40 


.15 


-34 


17 


35 


.2 


22. 


.721±0.065 


20 


.478+0.074 














13.12+0.08 


12.64+0.10 


12.07+0.17 


183 


216 


0.21 


17 


24 


40 


.17 


-34 


14 


41 


.1 


15 


.503±0.001 


14 


,684±0.001 


13 


.61+0. 


.04 


13 


.07±0.08 


12.83±0.09 


12.31+0.06 


12.48+0.08 




184 


217 


0.11 


17 


24 


40 


.16 


-34 


16 


49 


.6 


18. 


.879+0.006 


16 


.992+0.003 


14 


.54+0. 


07 


13 


.31±0.09 


12.80±0.07 


12.58+0.06 


12.41+0.11 




185 


218 


0.34 


17 


24 


40 


.21 


-34 


11 


02 


.9 


19 


.664+0.087 


17 


.533+0.011 


14 


,77±0. 


.04 


13 


.43±0.09 


12.83±0.09 


12.30+0.16 






186 


219 


0.18 


17 


24 


40 


.26 


-34 


12 


10 


.4 


19 


.516+0.019 


17 


.298+0.007 


14 


,19±0. 


.14 






12.45±0.07 


11.98+0.08 


11.89+0.16 




187 


220 


0.27 


17 


24 


40 


.29 


-34 


11 


25 


.9 


19 


.995+0.119 


17 


.580+0.012 


14 


,48+0. 


.04 


13 


.03±0.09 


12.45±0.05 


11.71+0.05 


11.34+0.09 


10.87+0.16 



9.69+0.08 



8.30+0.03 



9.93+0.04 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



188 221 

189 223 

190 224 

191 225 

192 226 

193 227 

194 228 

195 229 

196 230 

197 231 

198 232 

199 233 

200 234 

201 235 

202 236 

203 238 

204 239 

205 240 

206 241 

207 242 

208 243 

209 244 

210 245 

211 246 

212 247 

213 248 

214 249 

215 250 

216 251 

217 252 

218 253 

219 254 

220 255 

221 256 

222 257 

223 258 

224 259 

225 260 

226 261 

227 262 

228 263 

229 265 

230 266 

231 268 

232 269 

233 270 

234 271 



0.12 
0.04 
0.24 
0.39 
0.20 
0.28 
0.38 
0.11 
0.49 
0.39 
0.33 
0.05 
0.31 
0.43 
0.25 
0.24 
0.22 
0.26 
0.21 
0.17 
0.26 
0.47 
1.11 
0.95 
0.27 
0.26 
0.30 
0.15 
0.19 
0.29 
0.35 
0.21 
1.30 
0.11 
0.14 
0.27 
0.55 
0.34 
0.28 
0.35 
0.68 
0.04 
0.49 
1.06 
0.99 
0.62 
0.08 



17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 
17 24 



40.32 
40.45 
40.47 
40.49 
40.56 
40.69 
40.67 
40.69 
40.73 
40.79 
40.91 
40.94 
40.98 
40.99 
41.01 
41.12 
41.13 
41.13 
41.21 
41.22 
41.25 
41.29 
41.34 
41.33 
41.32 
41.34 
41.41 
41.46 
41.48 
41.51 
41.54 
41.53 
41.50 
41.61 
41.62 
41.64 
41.66 
41.73 
41.75 
41.74 
41.82 
41.84 
41.88 
41.82 
41.88 
41.95 
41.94 



34 11 54.9 
34 15 03.3 
34 11 54.5 
34 12 06.7 
•34 13 35.4 
34 14 04.1 
34 11 57.4 
34 11 21.6 
34 05 34.7 
34 15 18.6 
34 15 00.4 
34 11 04.2 
34 1 1 26.3 
34 13 17.6 
34 12 21.8 
34 11 34.9 
34 11 17.3 
•34 13 34.8 
34 11 11.2 
34 11 43.4 
34 11 38.8 
34 08 59.0 
34 11 32.3 
34 11 40.8 
34 16 11.9 
34 12 16.0 
34 12 19.3 
34 11 56.1 
•34 13 58.2 
•34 11 48.3 
34 10 33.3 
34 12 24.3 
34 11 58.8 
34 11 31.0 
34 11 48.2 
34 12 50.3 
34 14 57.5 
34 12 04.5 
34 11 30.0 
34 11 57.5 
34 11 18.8 
34 11 50.3 
34 11 41.1 
34 11 11.3 
34 19 36.6 
34 11 58.5 
34 15 52.0 



19.465±0.044 
20.904±0.053 
20.056±0.076 
12.885±0.001 
17.494±0.003 
20.746±0.052 
22.373±0.123 
21.180±0.192 
18.757±0.005 
20.944±0.055 
17.809±0.003 
20.591 ±0.203 
22.080±0.147 
21.974±0.105 
18.451±0.007 
20.270±0.150 
21.463±0.092 
18.773±0.010 
19.856±0.105 
22.212±0.169 
16.737±0.004 
21.428±0.353 



18.565±0.004 
19.639±0.021 
19.336±0.016 
19.570±0.048 
19.626±0.019 
19.898±0.066 
21.028±0.273 
19.700±0.022 

22.735±0.270 
20.037±0.075 
19.210±0.014 
21.269±0.074 
22.341±0.190 
18.154±0.022 
20.956±0.071 
20.405±0.173 
22.373±0.211 
19.906±0.066 

18.442±0.005 
14.750±0.001 
20.132±0.019 



17.370±0.010 
18.701±0.022 
17.805±0.014 
11.683±0.001 
15.675±0.002 
18.515±0.020 
19.224±0.053 
18.743±0.034 
16.860±0.003 
18.700±0.021 
16.180±0.002 
18.552±0.029 
19.249±0.054 
19.269±0.042 
16.405±0.003 
18.147±0.020 
18.763±0.034 
16.753±0.004 
17.925±0.016 
18.902±0.039 
14.931±0.001 
18.720±0.050 

19.703±0.082 
16.719±0.003 
17.692±0.010 
17.283±0.005 
17.488±0.011 
17.240±0.006 
17.501+0.011 
18.680±0.057 
17.577±0.009 
20.962±0.090 
19.615±0.077 
17.713+0.013 
17.350±0.007 
18.880±0.025 
19.693±0.081 
16.297±0.004 
18.512±0.028 
18.337±0.023 
19.720±0.085 
17.794±0.014 
19.733±0.085 
16.523±0.002 
13.307±0.001 
18.438±0.013 



12.92±0.08 12.45±0.07 11.87±0.06 12.15±0.22 11.96+0.17 



10.05±0.03 9.45±0.03 9.14±0.02 9.04±0.06 8.98±0.05 8.96±0.04 8.91±0.05 
13.42±0.04 12.33±0.06 11.89±0.05 11.58±0.06 11.52±0.08 11.66+0.10 
15.70±0.06 14.50±0.10 ... 13.75±0.09 13.45+0.13 



14.37+0.05 13.12+0.07 
15.74+0.08 14.29+0.04 
13.70+0.06 12.56+0.07 
15.16+0.31 



12.00+0.10 11.89+0.09 
13.38+0.08 13.24+0.11 
11.70+0.05 11.59+0.09 



15.75+0.08 14.00+0.07 13.07+0.04 12.02+0.09 11.90+0.11 11.20+0.12 
13.70+0.06 12.32+0.10 11.55+0.05 10.44+0.09 9.74+0.08 9.03+0.05 
15.23+0.08 13.89+0.11 ... 13.02+0.08 13.26+0.19 

13.93+0.04 12.70+0.05 ... 11.93+0.05 11.99+0.08 12.31+0.31 
14.99+0.05 13.47+0.02 12.75+0.04 

12.47+0.03 11.32+0.05 10.74+0.04 10.42+0.11 10.36+0.17 10.46+0.11 
16.08+0.08 14.65+0.04 14.18+0.09 

13.21+0.13 12.98+0.21 



14.64+0.07 13.25+0.12 12.70+0.07 12.27+0.09 12.14+0.15 



10.52+0.16 
7.89+0.04 



12.33+0.09 12.27= 

14.18+0.04 12.72+0.04 11.81+0.03 10.58+0.03 10.09= 
14.31+0.05 12.88+0.04 12.21+0.03 
16.61+0.16 14.73+0.06 14.69+0.23 13.09+0.13 



0.19 
0.05 



9.66+0.04 8.85+0.03 



14.31+0.06 12.88+0.04 12.21+0.03 11.20+0.05 10.76+0.10 10.43+0.06 
14.38+0.02 12.86+0.02 11.89+0.02 11.00+0.05 10.44+0.03 10.22+0.06 9.77+0.05 
15.82+0.11 ... ... 13.37+0.11 13.27+0.12 



13.88+0.03 12.71+0.04 12.26+0.04 11.71+0.09 11.52+0.16 

11.23+0.07 10.65+0.23 
14.76+0.16 13.24+0.11 12.50+0.06 11.77+0.09 11.67+0.15 



12.89+0.09 12.46+0.06 12.34+0.05 12.16+0.06 12.14+0.28 
11.22+0.03 10.46+0.03 10.05+0.03 9.86+0.05 9.78+0.07 9.72+0.07 
13.22+0.04 11.24+0.04 10.44+0.03 9.80+0.03 9.78+0.05 9.61+0.04 9.51+0.04 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



13.19±0.09 13.17+0.14 



235 272 0.24 17 24 41.95 -34 12 26.7 21.434±0.1 13 18.757±0.026 

236 273 0.23 17 24 41.95 -34 11 50.2 20.973±0.178 18.734±0.033 

237 274 1.04 17 24 41.99 -34 11 54.5 24.072±0.396 20.150±0.124 

238 275 0.10 17 24 42.01 -34 11 05.6 ... 19.788+0.181 

239 276 0.29 17 24 42.03 -34 11 09.7 ... 20.412±0.139 

240 277 0.12 17 24 42.03 -34 11 18.6 20.953±0.284 18.706±0.033 

241 278 0.38 17 24 42.03 -34 15 04.2 20.136±0.026 18.013±0.011 15.21±0.06 13.88±0.06 13.35±0.05 12.75±0.07 12.65±0.09 

242 279 0.27 17 24 42.07 -34 1 1 36.9 20.386±0.105 18.145±0.020 ... 13.93±0.14 ... 13.09±0.12 13.09±0.29 

243 280 0.27 17 24 42.12 -34 14 35.6 20.748±0.046 18.275±0.015 15.60±0.37 13.83±0.27 12.73±0.12 11.34±0.04 10.90±0.06 10.37±0.06 9.58±0.03 

244 281 0.20 17 24 42.12 -34 1 1 46.8 22.697±0.197 19.667±0.080 

245 282 0.94 17 24 42.07 -34 11 34.2 ... 21.690±0.193 

246 284 0.09 17 24 42.15 -34 11 55.9 19.792±0.060 17.739±0.014 ... ... ... 12.66±0.17 12.15±0.22 

247 285 0.21 17 24 42.17 -34 16 23.2 19.101±0.007 17.097±0.004 14.58±0.05 13.36±0.10 12.99±0.08 12.63±0.06 12.60±0.10 12.19±0.20 

248 286 0.37 17 24 42.20 -34 12 09.7 20.474±0.045 18.105±0.015 16.01+0.19 14.16±0.09 13.87±0.17 12.73±0.08 12.74±0.17 

249 287 0.82 17 24 42.24 -34 15 56.7 19.800±0.014 17.829±0.007 14.65±0.06 13.22±0.10 12.40±0.05 11.66±0.05 11.10±0.06 10.70±0.05 9.85±0.03 

250 288 0.37 17 24 42.24 -34 12 30.9 20.355±0.090 17.940±0.021 14.84±0.05 13.51±0.06 12.94±0.06 12.21±0.09 12.26±0.10 

251 290 0.23 17 24 42.30 -34 11 28.3 17.224±0.009 15.439±0.002 13.08±0.02 12.02±0.04 11.57±0.06 11.25±0.06 11.13±0.08 

252 291 0.11 17 24 42.29 -34 13 01.9 20.227±0.037 17.838+0.011 14.59±0.03 13.22±0.05 12.57±0.04 11.97±0.05 12.00±0.10 11.69+0.15 

253 293 0.76 17 24 42.31 -34 13 22.2 ... 14.768±0.001 9.29±0.03 8.77±0.05 8.47±0.02 8.34±0.15 8.16±0.05 8.06±0.03 8.09±0.03 

254 294 0.21 17 24 42.32 -34 1 1 23.4 14.890±0.001 13.630±0.001 ... 11.38±0.07 10.30±0.02 10.83±0.06 10.72±0.13 

255 296 0.37 17 24 42.36 -34 14 49.5 21.628±0.022 19.045±0.030 14.49±0.07 12.84±0.08 12.08±0.06 11.21+0.05 10.96±0.05 10.69±0.06 10.18±0.04 

256 298 0.11 17 24 42.44 -34 11 31.2 21.754+0.111 18.971±0.042 ... ... ... 12.26±0.10 11.65+0.12 10.73±0.27 

257 300 0.46 17 24 42.52 -34 17 15.0 18.345±0.004 16.650±0.003 

258 301 0.30 17 24 42.51 -34 11 32.7 23.562±0.151 20.095±0.1 18 ... ... ... 12.71+0.12 12.46±0.18 

259 302 0.09 17 24 42.52 -34 11 35.8 22.519±0.241 19.420±0.063 

260 303 0.35 17 24 42.55 -34 11 13.2 18.582±0.032 16.562±0.005 

261 306 0.20 17 24 42.53 -34 14 39.2 17.827±0.003 16.130±0.002 13.85±0.07 12.79±0.12 

262 307 0.39 17 24 42.51 -34 11 51.8 ... 20.219±0.135 ... ... ... 12.88+0.13 12.73±0.23 

263 308 0.37 17 24 42.58 -34 12 02.8 21.184±0.087 18.508±0.027 ... ... ... 12.69±0.15 12.56±0.27 

264 309 0.20 17 24 42.68 -34 11 02.8 ... 19.358±0.060 

265 310 0.55 17 24 42.74 -34 12 24.7 20.999±0.072 18.255±0.016 ... 13.74±0.09 ... 11.75±0.08 11.49±0.12 10.80±0.10 

266 311 0.31 17 24 42.74 -34 10 21.2 ... 19.729±0.147 

267 312 0.29 17 24 42.88 -34 09 1 1.9 15.382±0.001 13.273±0.001 10.66±0.02 9.73±0.03 9.23±0.02 8.91±0.05 8.86±0.09 

268 313 0.44 17 24 42.93 -34 11 52.6 19.788±0.059 17.632±0.012 

269 315 0.21 17 24 43.00 -34 11 54.2 18.930±0.027 16.749±0.005 

270 317 0.23 17 24 43.07 -34 11 51.3 20.794±0.125 18.848±0.038 

271 318 0.51 17 2443.11 -34 12 30.4 20.378±0.093 19.073±0.034 15.13+0.15 13.80±0.12 13.35±0.08 12.78±0.06 12.71+0.11 

272 319 0.23 17 24 43.12 -34 12 16.2 17.246+0.002 15.361+0.001 13.19+0.02 12.04+0.02 11.49+0.03 11.18+0.07 11.13+0.08 10.93+0.11 

273 320 0.31 17 24 43.18 -34 11 53.7 19.921+0.067 17.715+0.013 

274 321 0.63 17 24 43.19 -34 16 42.8 18.536+0.005 16.770+0.003 14.64+0.06 13.44+0.09 13.12+0.06 12.78+0.05 12.62+0.09 

275 322 0.25 17 24 43.19 -34 11 11.9 18.252+0.028 16.391+0.004 13.60+0.02 12.20+0.02 11.57+0.03 

276 323 0.36 17 24 43.19 -34 12 03.8 ... 19.648+0.078 

277 325 0.95 17 24 43.29 -34 12 03.2 21.294+0.074 21.567+0.081 

278 326 0.07 17 24 43.24 -34 12 17.8 19.013+0.012 17.125+0.006 ... ... ... 12.57+0.17 

279 328 0.29 17 24 43.26 -34 12 35.9 16.768+0.003 14.891+0.001 12.40+0.07 11.33+0.02 10.85+0.02 10.54+0.05 10.45+0.05 10.38+0.05 

280 330 0.37 17 24 43.28 -34 13 29.2 21.111+0.083 18.620+0.023 15.49+0.07 13.98+0.07 ... 12.63+0.08 12.64+0.10 

281 331 0.14 17 24 43.29 -34 12 44.0 ... ... 8.47+0.02 8.00+0.06 7.69+0.02 7.54+0.07 7.50+0.04 7.50+0.03 7.48+0.02 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



282 


332 


0. 


.31 


17 


24 


43 


.27 


-34 


11 


42. 


.1 


12 


.938+0. 


.001 


11 


.707+0. 


.001 


283 


335 


0. 


.18 


17 


24 


43 


.36 


-34 


11 


37. 


.1 


18 


.631+0. 


021 


16 


.592+0. 


005 


284 


337 


0. 


.22 


17 


24 


43 


.41 


-34 


12 


02. 


.2 


20. 


.902+0. 


091 


18. 


.803+0. 


.036 


285 


339 


0, 


.18 


17 


24 


43 


.41 


-34 


08 


45. 


.4 


22 


.266+0. 


.043 


17 


.833±0. 


007 


286 


340 


1. 


.16 


17 


24 


43. 


.49 


-34 


11 


45. 


9 


22. 


.018±0. 


.113 


19 


.363+0. 


.060 


287 


342 


0. 


.37 


17 


24 


43 


.50 


-34 


13 


28. 


.7 


21 


.010+0. 


.076 


18 


.569+0. 


.022 


288 


343 


0. 


.63 


17 


24 


43 


.51 


-34 


09 


15. 


4 


21 


104+0. 


170 


19. 


.142±0. 


074 


289 


344 


0. 


.18 


17 


24 


43 


.50 


-34 


11 


57. 


.1 














290 


345 


0. 


.25 


17 


24 


43 


.51 


-34 


12 


40. 


.3 


20 


.981+0 


.040 


18 


.247±0. 


.028 


291 


348 


0. 


35 


17 


24 


43 


.55 


-34 


12 


27. 


.8 


18 


.646+0. 


.018 


16 


.603±0. 


.006 


292 


349 


0. 


.64 


17 


24 


43 


.49 


-34 


12 


04. 


4 








20 


198+0. 


070 


293 


350 


0. 


.36 


17 


24 


43 


.57 


-34 


15 


40. 


.4 


19. 


.664+0. 


016 


17. 


.474+0. 


007 


294 


351 


0. 


.49 


17 


24 


43 


.61 


-34 


11 


50. 


.2 


19 


,742±0. 


.057 


17 


.554+0. 


.014 


295 


352 


0. 


.38 


17 


24 


43 


.59 


-34 


12 


38. 


.5 


21 


.471±0. 


066 


19. 


.002+0. 


033 


296 


353 


0. 


.25 


17 


24 


43 


.61 


-34 


09 


43. 


.0 


21 


.476+0. 


.226 


18. 


.894+0. 


059 


297 


355 





.35 


17 


24 


43 


.63 


-34 


09 


02. 


.9 


24 


.079+0 


.361 


20. 


.390+0. 


.231 


298 


357 


0. 


.05 


17 


24 


43 


.68 


-34 


11 


49. 


.6 








19 


.247±0. 


.136 


299 


358 


0. 


.30 


17 


24 


43 


.71 


-34 


11 


12. 


.9 


20 


.870±0. 


.265 


19. 


.297+0. 


.057 


300 


359 


0. 


.40 


17 


24 


43 


73 


-34 


11 


39. 


.3 


20. 


.628±0. 


109 


17 


.514±0. 


Oil 


301 


362 


1. 


.01 


17 


24 


43 


.74 


-34 


18 


12. 


.5 


16 


.650+0. 


001 


15. 


.083+0. 


001 


302 


363 


0. 


.76 


17 


24 


43 


.81 


-34 


11 


53. 


.7 














303 


364 


0. 


.25 


17 


24 


43 


.77 


-34 


11 


54. 


.1 


19 


.470+0. 


.044 


17 


.633+0. 


.012 


304 


367 


0. 


.83 


17 


24 


43 


.73 


-34 


11 


52. 


.1 


22. 


.099+0. 


.117 


19. 


,455±0. 


065 


305 


369 


0. 


.47 


17 


24 


43 


.88 


-34 


12 


16. 


.2 








21 


.803+0. 


.117 


306 


370 


0. 


.17 


17 


24 


43 


.89 


-34 


13 


10. 


.9 


19 


.721±0. 


.023 


17 


.615+0 


009 


307 


372 


0. 


.22 


17 


24 


43 


.90 


-34 


11 


39. 


4 


17. 


.627+0. 


.008 


16 


.496+0. 


.004 


308 


374 


0. 


.08 


17 


24 


43 


.92 


-34 


11 


04. 


.0 








19. 


.598+0. 


.183 


309 


376 


0. 


.15 


17 


24 


43 


.94 


-34 


12 


29. 


4 


20 


.659+0. 


053 


18 


.526+0. 


036 


310 


377 





.26 


17 


24 


43 


.96 


-34 


12 


16. 


.8 


21 


.264+0. 


.055 


18 


.669+0. 


.024 


311 


378 


0. 


.29 


17 


24 


43 


.96 


-34 


11 


32. 


.1 


20 


.601+0. 


.206 


18 


.193+0 


.021 


312 


379 


0. 


.23 


17 


24 


43 


.97 


-34 


11 


45. 


.8 


19. 


667+0. 


.053 


17 


.470+0. 


Oil 


313 


380 


0. 


.23 


17 


24 


44 


.01 


-34 


09 


51. 


.0 


20 


.725+0. 


158 


18. 


.778+0. 


.053 


314 


381 


0. 


.43 


17 


24 


44 


.03 


-34 


12 


09. 


.8 


21 


.384+0. 


.103 


19 


.063+0. 


.037 


315 


382 


0. 


.59 


17 


24 


44 


.05 


-34 


13 


24. 


.4 








22. 


.385+0. 


.203 


316 


383 


0. 


.27 


17 


24 


44 


.04 


-34 


12 


03. 


.2 


18 


.747±0. 


009 


16. 


.599+0. 


.005 


317 


384 


1. 


.49 


17 


24 


44 


.20 


-34 


14 


59. 


.8 














318 


386 


0. 


.27 


17 


24 


44 


.11 


-34 


10 


07. 


.6 


20. 


,723±0. 


.207 


18 


,557±0. 


.051 


319 


387 


0. 


.22 


17 


24 


44 


15 


-34 


11 


38. 


.0 


21 


.430+0. 


.117 


18 


,976±0. 


.042 


320 


388 


0. 


.95 


17 


24 


44 


.20 


-34 


11 


52. 


.3 


22 


.296+0. 


.250 


20 


156+0. 


.299 


321 


389 


0. 


11 


17 


24 


44 


.15 


-34 


13 


06. 


.8 


20. 


.844+0. 


061 


18. 


.484+0. 


.020 


322 


392 


1. 


.01 


17 


24 


44 


.23 


-34 


11 


55. 


.2 








19. 


.846+0. 


.094 


323 


393 


0. 


.41 


17 


24 


44 


.19 


-34 


13 


30. 


.1 


19 


.838+0. 


.024 


17. 


.430+0. 


.007 


324 


394 





.16 


17 


24 


44 


19 


-34 


11 


51 


.0 


18 


.677+0. 


.021 


16 


.433±0. 


.006 


325 


395 


0. 


37 


17 


24 


44 


.25 


-34 


11 


56. 


.4 


15 


.667+0. 


001 


17. 


.930+0. 


.023 


326 


396 


0. 


.24 


17 


24 


44 


.28 


-34 


12 


03. 


.8 


18 


.803+0. 


010 


16 


.893+0. 


.009 


327 


397 





.14 


17 


24 


44 


.37 


-34 


12 


40. 


.5 


17 


.274+0. 


.004 


15 


.497+0. 


.002 


328 


399 


0. 


.18 


17 


24 


44 


.39 


-34 


10 


39. 


.9 


17 


.973+0. 


.017 


16 


,006±0. 


.005 



10.00±0.05 9.31±0.06 8.97±0.05 8.78±0.05 8.70±0.05 8.66±0.03 

11.81±0.08 11.90±0.09 10.93±0.23 

12.86±0.02 10.95±0.02 9.90±0.02 9.16+0.11 8.86±0.19 

15.75±0.08 14.42±0.07 ... 13.03±0.08 12.97±0.15 
16.03±0.14 14.43±0.12 

6.73±0.03 6.18±0.04 5.89±0.02 5.61±0.05 6.07±0.06 5.53±0.02 5.47±0.02 

11.31±0.08 10.90±0.10 

11.45±0.05 11.43±0.09 11.08+0.13 

15.00±0.04 13.75±0.05 13.27±0.05 12.92±0.05 12.95±0.10 

11.47±0.09 11.11±0.08 9.79±0.07 8.60±0.05 

14.71+0.15 13.36±0.12 12.27±0.07 

12.35±0.16 12.07±0.17 

14.32±0.12 13.53±0.12 

13.04±0.03 12.21±0.03 11.84±0.02 11.65±0.04 11.56±0.06 11.45±0.08 11.59+0.11 

10.70+0.15 9.62+0.14 8.32+0.04 5.32+0.06 



t0.08 14.11+0.07 13.48+0.10 12.29+0.06 11.90+0.09 11.20+0.27 
t0.13 13.40+0.19 12.41+0.12 11.48+0.08 11.08+0.11 10.60+0.07 

12.77+0.11 12.64+0.17 
12.95+0.25 12.30+0.42 11.91+0.06 11.48+0.11 10.95+0.09 



15.28+0.14 



11.57+0.07 11.11+0.11 10.73+0.07 9.16+0.05 
13.30+0.09 13.51+0.32 
11.60+0.10 11.45+0.26 



10.27+0.02 9.50+0.02 9.23+0.02 
14.26+0.24 13.28+0.26 12.00+0.16 



15.66+0.07 13.54+0.05 12.43+0.06 11.72+0.05 11.59+0.08 11.67+0.17 

14.69+0.12 ... ... 12.47+0.12 12.31+0.11 

12.48+0.44 ... 11.28+0.13 11.19+0.33 10.73+0.13 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



329 


400 


0. 


.26 


17 


24 


44 


.40 


-34 


11 


50. 


,7 


21 


900±0. 


.091 


18 


,443±0. 


.036 


330 


401 


1. 


.01 


17 


24 


44 


.38 


-34 


11 


58. 


.5 


15. 


000±0. 


001 


13. 


048±0. 


001 


331 


402 


0. 


.30 


17 


24 


44 


.43 


-34 


14 


40. 


.5 


19 


822±0. 


019 


17. 


668±0. 


.008 


332 


403 


0. 


.58 


17 


24 


44 


.48 


-34 


12 


10. 


.3 


20 


163±0. 


.037 


17 


809±0. 


015 


333 


404 


0. 


.12 


17 


24 


44 


.45 


-34 


11 


47. 


.2 


17 


957±0. 


.010 


15 


928±0. 


.004 


334 


405 


0. 


.78 


17 


24 


44 


.43 


-34 


12 


01. 


.8 














335 


406 


0. 


.35 


17 


24 


44 


.49 


-34 


11 


48. 


4 


15. 


,353±0. 


001 


13. 


682±0. 


001 


336 


408 


0. 


.78 


17 


24 


44 


.43 


-34 


12 


01. 


.8 














337 


409 


0, 


.92 


17 


24 


44 


.52 


-34 


16 


11. 


.9 


22. 


,847±0. 


.072 


19 


996±0 


.065 


338 


411 


0. 


.29 


17 


24 


44 


.57 


-34 


12 


36. 


.4 


21 


309±0. 


.105 


18 


808±0 


.040 


339 


412 


0. 


.28 


17 


24 


44 


.66 


-34 


12 


47. 


.5 


19 


851±0. 


.028 


17. 


382±0. 


Oil 


340 


414 


0. 


.21 


17 


24 


44 


.65 


-34 


12 


05. 


.1 


18 


616±0. 


009 


16. 


340±0. 


005 


341 


415 


0. 


.10 


17 


24 


44 


.64 


-34 


11 


00. 


.9 


14 


701±0. 


.001 


13 


505±0. 


.001 


342 


416 


0. 


.39 


17 


24 


44 


.68 


-34 


11 


19. 


.5 


20 


479±0. 


168 


18. 


049±0. 


026 


343 


417 


0. 


.55 


17 


24 


44 


.75 


-34 


11 


40. 





21 


.533±0. 


.057 


19. 


002±0. 


.062 


344 


419 


0. 


.14 


17 


24 


44 


.72 


-34 


08 


41 


.6 


20 


,052±0. 


.052 


17 


.594±0. 


.006 


345 


420 





.20 


17 


24 


44 


.74 


-34 


12 


02. 


.8 














346 


421 


0. 


.51 


17 


24 


44 


.77 


-34 


09 


42. 


,7 








20 


.074±0. 


.153 


347 


422 


0. 


.36 


17 


24 


44 


.78 


-34 


12 


10. 


.7 


21 


988±0. 


.089 


19 


125±0. 


.049 


348 


423 


0. 


30 


17 


24 


44. 


.80 


-34 


17 


32. 


.2 


20. 


.471±0. 


031 


18 


372±0. 


014 


349 


425 


0. 


.26 


17 


24 


44 


.80 


-34 


16 


36. 


.4 


20 


512±0. 


.047 


17 


680±0. 


.007 


350 


428 


0. 


.11 


17 


24 


44 


.95 


-34 


11 


23. 


.5 


17 


.335±0. 


.009 


15 


600±0. 


.003 


351 


429 


0. 


.17 


17 


24 


44 


.94 


-34 


11 


44. 


.9 








21 


139±0. 


.278 


352 


430 


0. 


.23 


17 


24 


44 


.95 


-34 


13 


14. 


.0 


19 


760±0. 


.022 


17. 


,413±0. 


.007 


353 


432 





.20 


17 


24 


45 


.02 


-34 


11 


58. 


.4 


19 


797±0. 


.026 


17 


560±0. 


007 


354 


433 


0. 


96 


17 


24 


45 


.06 


-34 


11 


24. 


.3 


14 


390±0. 


.001 


13. 


161±0 


001 


355 


434 


0. 


.29 


17 


24 


45 


.08 


-34 


12 


34. 


.6 


18 


896±0. 


.020 


16. 


808±0. 


006 


356 


435 


0. 


.36 


17 


24 


45 


.11 


-34 


11 


29. 


.3 


21 


564±0. 


.132 


19 


186±0. 


.073 


357 


436 


0. 


.12 


17 


24 


45 


.13 


-34 


10 


07. 


9 


20 


.555±0. 


.157 


17 


.525±0. 


.017 


358 


437 





.42 


17 


24 


45 


.13 


-34 


14 


01. 


.4 


20 


571±0. 


.042 


18 


.081±0. 


.012 


359 


439 


0. 


.23 


17 


24 


45 


.20 


-34 


12 


54. 


.6 


17 


477±0. 


.003 


15 


598±0. 


001 


360 


440 


0. 


.30 


17 


24 


45 


.24 


-34 


10 


58. 


.2 


19 


.874±0. 


.098 


17 


790±0. 


.020 


361 


441 


0. 


.44 


17 


24 


45 


.23 


-34 


19 


51. 


.8 








21 


553±0. 


.045 


362 


442 


0. 


.14 


17 


24 


45 


.23 


-34 


10 


50. 


,7 


19 


151±0 


.050 


17 


.073±0. 


.013 


363 


444 


0. 


.28 


17 


24 


45 


.29 


-34 


09 


53. 


.2 


19 


891±0. 


.075 


17 


771±0. 


019 


364 


446 


0. 


.35 


17 


24 


45 


.32 


-34 


12 


19. 


.2 


21 


,712±0. 


.068 


18. 


,986±0. 


.043 


365 


447 


0. 


.70 


17 


24 


45 


.35 


-34 


17 


48. 


.6 


24 


568±0. 


.194 


20. 


,559±0. 


.100 


366 


448 


0. 


.27 


17 


24 


45 


.39 


-34 


12 


12. 


.6 


18 


.831±0. 


Oil 


16. 


841±0. 


.006 


367 


449 


0. 


.45 


17 


24 


45 


.41 


-34 


13 


09. 


.8 


20. 


785+0. 


.056 


18 


.321±0. 


016 


368 


450 


0. 


.38 


17 


24 


45 


.44 


-34 


11 


23. 


.3 


19 


792±0. 


090 


17 


761±0. 


.020 


369 


451 


0. 


11 


17 


24 


45 


.43 


-34 


14 


32. 


.9 


18 


991±0. 


012 


16. 


796±0. 


003 


370 


452 


0. 


.33 


17 


24 


45 


.50 


-34 


11 


47. 


.8 


20 


411±0. 


.097 


17 


855±0. 


.022 


371 


453 


0. 


.23 


17 


24 


45 


.50 


-34 


09 


38. 


.9 


20 


325±0. 


.107 


17 


.877±0. 


.020 


372 


454 


0. 


.25 


17 


24 


45 


.50 


-34 


11 


29. 


.8 


20. 


899±0. 


.249 


18. 


132±0. 


.028 


373 


456 


0. 


.37 


17 


24 


45 


.56 


-34 


15 


04. 


.1 


20. 


274±0. 


.037 


18. 


046±0. 


Oil 


374 


457 


0. 


.47 


17 


24 


45 


.60 


-34 


14 


00. 


.0 


21 


,177±0. 


.074 


17 


897±0. 


.010 


375 


458 


0. 


.10 


17 


24 


45 


.63 


-34 


11 


34. 


,4 


23. 


088±0. 


.151 


19 


841±0. 


.135 



8.45±0.08 7.86±0.07 7.37±0.03 6.96±0.07 6.34±0.06 5.91±0.03 5.39±0.02 

12.90±0.10 12.89±0.24 

11.41±0.04 10.28±0.04 9.46±0.03 
7.94±0.33 7.35±0.16 

11.41±0.04 10.28±0.04 9.46±0.03 8.22±0.05 7.70±0.06 7.28±0.03 6.87±0.03 
7.94±0.33 7.35±0.16 

13.48±0.09 12.09±0.06 11.68±0.08 11.20±0.10 10.75±0.06 

13.57±0.10 12.04±0.08 11.69+0.11 10.86±0.14 

14.61±0.07 13.20±0.12 12.67+0.11 12.08±0.07 12.07±0.09 11.65+0.14 

11.70±0.05 11.05±0.08 10.71±0.08 10.28±0.10 9.36±0.15 7.93±0.12 



7.82±0.04 7.28±0.03 6.97±0.02 7.06±0.05 6.87±0.07 6.76±0.03 6.80±0.02 



14.73±0.05 13.12+ 
11.40±0.03 10.71i 
14.40+ 



13.79±0.02 11.97=1 

13.27±0.03 12.06±0.03 
14.54±0.21 13.07±0.16 

13.92±0.20 



.05 


12. 


24±0.04 


10 


.85±0.04 


10.20±0.05 


9.59±0.03 


8.50±0.03 


.06 


10. 


,29±0.04 












.17 


13. 


15±0.10 












.10 






11 


.16±0.05 


10.60±0.05 


10.18±0.06 


9.33±0.05 


.06 


10. 


29±0.04 


10 


.02±0.18 








.02 


12. 


39±0.04 


11 


.96±0.08 


11.92±0.09 






.02 


11. 


19±0.02 


10 


.60±0.14 








.03 


11. 


40±0.03 


10 


75±0.08 


10.81±0.08 


10.56±0.09 




.16 






11 


.13±0.14 


10.65±0.25 












13 


99±0.10 








.05 


13. 


88±0.25 












.06 


11 


53±0.04 


10 


.49±0.05 


9.88±0.05 


9.37±0.04 


8.73±0.06 








14 


.41±0.10 


14.09±0.33 






.05 


12. 


62±0.05 


12 


.19±0.06 


11.99±0.16 


11. 51 ±0.27 




.19 


13. 


20±0.14 


12 


.22±0.05 


11.76±0.09 


11.40+0.11 


10.42±0.15 








11 


.19±0.07 


11.25±0.08 


10.67±0.07 


9.84±0.06 


.09 


12. 


92±0.14 


12 


.51 ±0.06 


12.29±0.20 








12. 


95±0.04 


11 


.27±0.07 


9.69+0.11 


9.72±0.14 










11 


.46±0.05 


11.08±0.06 


10.61±0.07 


9.90±0.06 


.09 


12. 


35±0.05 


11 


.52±0.06 


11.24±0.07 


10.82±0.06 





13.09±0.15 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



376 459 0.34 17 24 45.69 -34 12 46.5 23.174±0.075 20.589±0.146 

377 460 0.16 17 24 45.70 -34 14 10.3 21.887±0.053 18.784±0.023 15.72+0.13 ... ... 13.08±0.09 12.82±0.12 

378 461 0.41 17 24 45.78 -34 11 07.0 20.441±0.162 19.297±0.081 13.36±0.15 12.29±0.15 10.88±0.08 

379 462 0.31 17 24 45.79 -34 1 1 21.7 20.020±0.1 1 1 17.866±0.022 ... ... ... 12.09±0.21 

380 463 0.38 17 24 45.79 -34 13 02.5 21.307±0.047 19.362±0.042 16.24±0.11 ... ... 12.66±0.06 12.17±0.12 11.86±0.13 11.60±0.23 

381 464 0.22 17 24 45.80 -34 09 39.9 ... ... 8.81±0.03 8.23±0.03 7.95±0.03 7.71±0.07 7.70±0.09 

382 466 0.14 17 24 45.84 -34 1 1 31.4 20.124±0.131 17.787±0.025 13.71±0.02 ... 12.41±0.02 11.67±0.08 11.68±0.26 

383 467 0.26 17 2445.87 -34 11 24.2 18.853±0.029 16.741±0.008 13.96±0.02 12.57±0.06 11.98±0.02 11.16±0.11 

384 468 0.34 17 24 45.85 -34 14 54.8 18.153±0.004 16.067±0.002 12.42±0.03 11.29±0.04 10.82±0.03 10.44±0.04 10.44±0.05 10.35±0.06 10.29±0.06 

385 469 0.28 17 24 45.93 -34 12 41.2 22.052±0.093 19.063±0.046 ... 14.35±0.12 ... 13.29±0.07 13.39±0.17 

386 470 0.67 17 24 46.01 -34 14 49.7 19.996±0.022 18.032±0.011 13.44±0.05 12.67±0.09 12.07±0.05 11.32±0.07 10.99±0.08 10.53±0.08 10.05±0.05 

387 471 0.22 17 24 46.02 -34 14 07.6 18.180±0.005 16.030±0.002 13.11±0.04 11.48±0.04 10.67±0.04 10.19±0.09 10.34±0.10 9.96±0.06 10.13±0.05 

388 472 0.26 17 24 46.04 -34 09 42.3 18.021±0.013 15.890±0.003 

389 473 0.23 17 24 46.04 -34 10 44.8 19.848±0.061 17.899±0.027 

390 474 0.21 17 24 46.17 -34 11 27.4 21.857±0.133 19.642±0.115 

391 475 0.66 17 24 46.26 -34 11 43.4 21.404±0.116 18.362±0.036 15.58±0.06 ... ... 11.83+0.14 11.47+0.14 11.26+0.23 

392 476 0.24 17 24 46.24 -34 12 30.8 18.887±0.020 16.737±0.006 13.69±0.05 12.34+0.08 11.51+0.07 

393 477 0.50 17 24 46.39 -34 14 16.3 22.864+0.131 19.794+0.060 16.56+0.15 14.89+0.12 ... 13.24+0.09 12.73+0.10 

394 479 0.23 17 24 46.43 -34 12 32.4 ... 21.501+0.102 

395 480 0.29 17 24 46.49 -34 12 56.3 19.656+0.020 17.687+0.009 14.65+0.04 13.32+0.02 12.74+0.03 12.25+0.05 12.08+0.07 11.61+0.09 

396 481 0.45 17 24 46.48 -34 11 58.7 22.198+0.214 18.976+0.064 ... ... ... 13.82+0.18 

397 482 0.35 17 24 46.51 -34 14 42.0 21.452+0.018 20.149+0.078 16.03+0.11 14.48+0.15 13.52+0.09 12.16+0.05 11.80+0.07 11.39+0.08 10.86+0.18 

398 483 0.40 17 24 46.58 -34 12 01.5 21.140+0.138 18.428+0.039 

399 484 0.28 17 24 46.57 -34 12 40.8 17.391+0.005 15.444+0.002 12.78+0.04 11.47+0.04 10.87+0.03 

400 485 0.26 17 24 46.58 -34 12 42.4 19.632+0.017 17.137+0.009 12.78+0.04 11.47+0.04 10.87+0.04 10.36+0.09 9.90+0.11 9.47+0.06 9.07+0.05 

401 487 0.43 17 24 46.64 -34 13 35.1 22.339+0.122 19.485+0.048 16.27+0.10 ... ... 13.78+0.08 13.44+0.15 

402 488 0.41 17 24 46.61 -34 09 55.9 ... 21.190+0.313 

403 489 0.26 17 24 46.61 -34 06 45.2 12.570+0.001 12.068+0.001 11.22+0.02 10.87+0.02 10.77+0.02 10.73+0.04 10.67+0.06 10.72+0.06 

404 490 0.31 17 24 46.63 -34 13 30.4 20.632+0.049 17.894+0.011 14.81+0.06 13.23+0.08 12.47+0.05 11.25+0.05 10.80+0.06 10.32+0.06 9.69+0.05 

405 491 0.23 17 24 46.68 -34 12 00.5 19.408+0.047 17.309+0.016 ... ... 12.32+0.04 11.71+0.08 11.56+0.11 

406 493 0.21 17 24 46.70 -34 12 33.6 18.195+0.010 16.106+0.003 13.26+0.05 11.90+0.11 ... 10.90+0.06 10.75+0.09 10.57+0.07 

407 494 0.42 17 24 46.75 -34 12 35.5 22.431+0.133 19.074+0.051 

408 495 0.32 17 24 46.76 -34 12 40.0 19.694+0.041 17.591+0.013 ... ... ... 12.47+0.11 

409 496 0.23 17 24 46.80 -34 15 19.4 19.538+0.015 17.496+0.007 14.86+0.14 13.61+0.11 13.18+0.05 12.77+0.05 12.84+0.10 12.32+0.22 

410 497 0.94 17 24 46.93 -34 12 32.7 21.908+0.092 17.558+0.013 

411 498 0.27 17 24 46.91 -34 11 06.8 19.983+0.116 17.776+0.021 

412 499 0.37 17 24 47.02 -34 12 31.9 18.099+0.009 16.012+0.004 13.00+0.10 ... ... 10.10+0.07 9.79+0.06 9.36+0.04 8.98+0.05 

413 500 0.56 17 24 47.05 -34 13 04.3 21.658+0.063 19.254+0.039 ... 13.74+0.07 ... 11.72+0.06 11.36+0.07 10.85+0.08 10.20+0.05 

414 501 0.29 17 24 47.03 -34 13 58.3 23.531+0.075 20.693+0.040 

415 503 0.21 17 24 47.11 -34 12 23.4 21.172+0.088 18.698+0.036 15.69+0.07 14.12+0.10 13.42+0.08 12.73+0.10 12.60+0.10 

416 504 1.32 17 24 47.13 -34 10 53.1 ... 19.754+0.150 14.41+0.24 13.32+0.25 11.92+0.13 

417 505 0.23 17 24 47.13 -34 08 25.0 20.200+0.022 17.580+0.005 14.84+0.04 13.53+0.02 12.83+0.02 11.98+0.08 11.54+0.09 

418 506 0.27 17 24 47.12 -34 15 41.2 15.802+0.001 14.128+0.001 12.00+0.03 11.09+0.09 10.60+0.06 10.19+0.08 9.89+0.06 9.77+0.05 9.04+0.03 

419 507 0.20 17 24 47.19 -34 11 29.9 20.975+0.078 18.787+0.053 16.09+0.13 

420 508 0.21 17 24 47.24 -34 12 33.4 18.139+0.010 16.319+0.004 13.26+0.04 ... 11.29+0.03 

421 509 0.93 17 24 47.33 -34 11 01.4 ... 19.919+0.159 

422 511 0.21 17 24 47.33 -34 10 30.3 18.767+0.030 17.352+0.015 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



423 


512 


0.32 


17 


24 47 


.36 


-34 


15 


41. 


.8 


19 


.856+0. 


.019 


17 


.629±0.007 




424 


513 


0.04 


17 


24 47. 


.39 


-34 


08 


56. 


.9 














425 


514 


0.20 


17 


24 47 


.41 


-34 


12 


41. 


4 


16 


.151+0 


.002 


14. 


.338+0.001 


12.04±0.03 


426 


515 


0.37 


17 


24 47. 


.46 


-34 


12 


00. 


.4 


18 


.046+0. 


.014 


16 


.032±0.004 


13.24±0.03 


427 


516 


0.31 


17 


24 47 


.50 


-34 


13 


54. 


.9 


19 


.436+0. 


.015 


17. 


,135±0.005 


13.88±0.04 


428 


517 


0.18 


17 


24 47 


.55 


-34 


15 


07. 


.2 


13. 


.980+0. 


001 


12 


.600+0.001 


10.74±0.04 


429 


518 


0.38 


17 


24 47. 


.56 


-34 


15 


16. 


.9 


21 


.145+0. 


.070 


18. 


.680+0.022 




430 


519 


0.13 


17 


24 47 


.58 


-34 


10 


48. 


.6 


17 


.838+0. 


015 


15 


.486+0.003 


12.34±0.05 


431 


520 


0.89 


17 


24 47. 


.56 


-34 


10 


20. 


.9 


22. 


,683±0. 


310 


19 


.393+0.094 




432 


522 


0.48 


17 


24 47. 


.74 


-34 


18 


16. 


.5 


21 


.235±0. 


.059 


18 


.800+0.019 




433 


523 


0.38 


17 


24 47 


.77 


-34 


15 


04. 


.1 


19 


.596+0. 


015 


17 


.268+0.005 




434 


524 


0.25 


17 


24 47. 


.82 


-34 


14 


51. 


.0 


21 


.010+0. 


.055 


18 


.519+0.017 


15.04±0.06 


435 


525 


0.19 


17 


24 47 


.83 


-34 


11 


01 


.8 


19 


.613+0 


.046 


17. 


.771+0.016 




436 


527 


0.44 


17 


24 47 


.91 


-34 


15 


16. 


.9 












9.36±0.03 


437 


528 


0.42 


17 


24 47 


.94 


-34 


13 


25. 


.2 


21 


.069+0. 


067 


18. 


.885+0.026 


16.07±0.14 


438 


529 


0.10 


17 


24 47 


.95 


-34 


10 


45. 


.7 


20 


.051+0. 


.104 


17 


.685+0.019 


14.61±0.10 


439 


530 


0.47 


17 


24 47. 


.97 


-34 


17 


35. 


.8 


13 


.066+0 


.001 


12 


.040+0.001 


10.53±0.03 


440 


531 


0.37 


17 


24 47. 


.97 


-34 


11 


04. 


.3 


19 


.740+0. 


.051 


17 


595+0.013 


14.01±0.16 


441 


532 


0.24 


17 


24 48 


.01 


-34 


12 


18. 


.8 


21 


.776+0. 


107 


18. 


.747±0.031 


15.51+0.11 


442 


533 


0.35 


17 


24 48 


.16 


-34 


10 


53. 





21 


.204+0. 


.300 


18. 


.542+0.042 


15.36±0.30 


443 


534 


0.23 


17 


24 48 


.13 


-34 


13 


50. 


.1 


22. 


.572+0. 


.086 


19 


.271±0.035 


15.82±0.08 


444 


535 


0.24 


17 


24 48 


.16 


-34 


13 


00. 


6 


21 


.233±0. 


.064 


18 


,962±0.028 




445 


536 


0.50 


17 


24 48 


.16 


-34 


15 


47. 


.6 


19. 


.369+0. 


012 


17 


.288+0.005 


14.40±0.03 


446 


537 


0.22 


17 


24 48 


.37 


-34 


12 


16. 


.8 


22. 


.117+0 


.088 


18 


.718±0.030 


15.52±0.07 


447 


538 


1.17 


17 


24 48 


.32 


-34 


17 


07. 


.6 


17 


,718±0. 


.003 


15. 


.919+0.001 


13.50±0.06 


448 


539 


0.53 


17 


24 48 


.49 


-34 


17 


43. 


.9 












8.76±0.03 


449 


540 


1.18 


17 


24 48 


.47 


-34 


14 


41. 


.5 


22 


,877±0. 


.071 


19. 


,847±0.068 




450 


541 


0.44 


17 


24 48 


.50 


-34 


10 


53. 


.7 








20 


.048+0.167 




451 


542 


0.56 


17 


24 48 


.70 


-34 


12 


39. 


.0 








20 


.642+0.176 




452 


543 


0.31 


17 


24 48 


.74 


-34 


18 


02. 


.3 


20 


.676+0. 


.036 


18 


.687+0.017 




453 


544 


0.45 


17 


24 48 


.85 


-34 


09 


21. 


.9 


21 


.003+0. 


.168 


18. 


.711+0.037 


15.87+0.13 


454 


546 


0.35 


17 


24 48 


.95 


-34 


15 


35. 


.9 


22. 


.628+0. 


.053 


20. 


.297+0.072 


15.51±0.05 


455 


547 


0.35 


17 


24 48 


.96 


-34 


09 


24. 


.9 








19 


,862±0.129 


16.02+0.12 


456 


548 


0.34 


17 


24 48 


.96 


-34 


14 


54. 


.1 


20 


,822±0. 


.046 


18 


.318±0.014 




457 


549 


0.27 


17 


24 48 


.96 


-34 


13 


50. 


.9 


19 


.072±0. 


010 


16. 


.905+0.004 


14.14+0.06 


458 


550 


0.20 


17 


24 48. 


.95 


-34 


10 


59. 


.3 








20 


.370+0.203 




459 


551 


0.53 


17 


24 49 


.00 


-34 


14 


02. 


.3 


24 


,732±0. 


.191 


20 


.894+0.042 




460 


552 


0.54 


17 


24 49. 


.05 


-34 


15 


20. 


.6 


20 


.542±0. 


.036 


17 


,945±0.010 




461 


553 


0.12 


17 


24 49. 


.06 


-34 


12 


32. 


.8 


21 


.739+0. 


.055 


19 


.125+0.044 


15.99+0.14 


462 


554 


0.80 


17 


24 49 


.15 


-34 


14 


26. 


.4 














463 


555 


0.06 


17 


24 49 


.17 


-34 


14 


55. 


.3 


20. 


.398+0. 


.031 


17 


,677±0.008 


14.32+0.06 


464 


556 


0.23 


17 


24 49 


.25 


-34 


11 


25. 


.0 


18 


.658+0. 


019 


16 


,356±0.004 


13.31+0.02 


465 


557 


0.38 


17 


24 49 


.26 


-34 


15 


19. 


.2 


19 


.679+0. 


.018 


17 


.233±0.005 




466 


558 


0.59 


17 


24 49 


.31 


-34 


13 


20. 


.2 


20. 


.695+0. 


.048 


18. 


195+0.013 


15.23+0.08 


467 


559 


0.62 


17 


24 49 


.27 


-34 


16 


48. 


.8 


20. 


.057±0. 


.022 


17 


.664+0.007 


14.82+0.09 


468 


560 


0.30 


17 


24 49 


.46 


-34 


13 


53. 


.0 


21 


.709+0. 


.112 


19 


.162+0.032 


15.46+0.11 


469 


561 


0.35 


17 


24 49 


.46 


-34 


12 


29. 


.1 


19 


,306±0. 


.024 


17 


.254+0.008 


14.37+0.07 



11.38+0.12 11.84+0.22 11.46+0.11 

13.71+0.05 

10.93+0.06 10.46+0.03 10.16+0.06 10.10+0.05 9.94+0.05 10.00+0.05 
11.89+0.04 11.23+0.03 

12.56+0.05 11.99+0.04 11.45+0.06 11.20+0.08 10.99+0.08 10.57+0.14 
9.99+0.06 ... ... 9.53+0.10 9.55+0.08 9.57+0.19 

10.87+0.05 10.17+0.04 9.47+0.07 9.25+0.14 

13.54+0.23 13.43+0.16 

15.04+0.06 13.52+0.06 12.90+0.05 11.71+0.07 11.40+0.09 10.68+0.13 

8.75+0.05 8.42+0.02 8.29+0.04 8.19+0.04 8.20+0.03 8.21+0.03 

13.81+0.10 13.56+0.18 
13.23+0.09 12.60+0.07 12.29+0.20 

9.84+0.03 9.59+0.02 9.51+0.03 9.45+0.04 9.39+0.04 9.37+0.03 
12.89+0.15 11.82+0.11 
13.83+0.13 ... 12.80+0.09 
14.35+0.24 

13.15+0.09 12.77+0.08 
13.42+0.09 13.52+0.15 
13.06+0.06 12.43+0.04 11.49+0.04 11.19+0.06 11.12+0.08 10.71+0.07 

12.87+0.14 12.72+0.18 
12.30+0.11 ... 11.15+0.08 11.18+0.11 11.17+0.11 10.81+0.12 
8.30+0.07 8.03+0.02 7.91+0.04 7.87+0.04 7.86+0.03 7.83+0.02 



13.09+0.09 12.22+0.07 11.43+0.07 11.37+0.08 11.03+0.09 10.88+0.15 
14.01+0.06 13.29+0.06 12.21+0.08 11.73+0.09 11.31+0.10 10.66+0.17 

10.90+0.18 



14.56+0.07 13.31+0.05 ... 11.33+0.16 

10.43+0.06 10.19+0.07 9.85+0.06 9.14+0.07 

13.70+0.13 13.91+0.32 
13.71+0.16 12.38+0.10 11.33+0.17 11.06+0.13 
12.68+0.06 11.73+0.04 ... 10.49+0.18 

11.88+0.04 11.26+0.03 10.65+0.05 10.51+0.08 10.34+0.13 

10.26+0.06 9.73+0.05 9.31+0.04 8.69+0.04 



10.85+0.10 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



470 


562 


0.12 


17 


24 49 


49 


-34 


15 


21 


8 


22 


398±0 


046 


19 


315±0.035 










13.85+0.1 1 


13 


14±0.30 


471 


563 


0.44 


17 


24 49 


52 


-34 


12 


01 


4 


21 


992±0 


065 


18 


803±0.041 










12.81+0.11 


12 


89±0.18 


472 


564 


0.37 


17 


24 49 


59 


-34 


12 


32 


1 


20 


834±0 


097 


18 


298±0.021 










12.34±0.07 


12 


51 ±0.14 


473 


565 


0.39 


17 


24 49 


66 


-34 


15 


27 


9 


18 


776±0 


008 


16 


515±0.003 








11.64±0.06 


11.21±0.04 


11 


16±0.07 


474 


566 


0.54 


17 


24 49 


71 


-34 


11 


14 


8 








20 


923±0.176 










11.70±0.09 


10 


68±0.33 


475 


567 


0.15 


17 


24 49 


79 


-34 


15 


58 


9 


19 


298±0 


Oil 


17 


039±0.004 


14 


38±0.07 


12.96±0.08 


12.19±0.05 


10.75±0.04 


10 


33±0.04 


476 


568 


0.23 


17 


24 49 


79 


-34 


09 


00 


4 


19 


152±0 


032 


17 


463±0.012 


15 


65±0.04 


14.50±0.06 










477 


569 


0.60 


17 


24 49 


87 


-34 


14 


55 


4 






















10 


42±0.19 


478 


570 


0.22 


17 


24 49 


85 


-34 


12 


10 


9 


21 


110±0 


167 


18 


573±0.026 
















479 


571 


0.75 


17 


24 49 


85 


-34 


11 


36 


3 


20 


610±0 


130 


18 


151±0.023 


14 


84±0.02 


13.43±0.02 


12.88±0.02 


12.27±0.06 


12 


38±0.14 


480 


572 


0.20 


17 


24 50 


00 


-34 


15 


55 


9 


20 


902±0 


045 


18 


737±0.019 










13.43±0.08 


13 


27±0.10 


481 


573 


0.52 


17 


24 50 


05 


-34 


12 


13 


5 


16 


306±0 


002 


14 


818±0.001 


12 


86±0.05 


12.07±0.04 


11.73±0.04 


11.45±0.07 


11 


30±0.06 


482 


574 


0.84 


17 


24 50 


07 


-34 


15 


14 


3 


21 


035±0 


056 


18 


340±0.017 


15 


79±0.07 






12.34±0.06 


12 


03±0.10 


483 


576 


0.33 


17 


24 50 


09 


-34 


10 


30 





22 


008±0 


245 


19 


056±0.059 


15 


90±0.11 


14.49±0.12 










484 


577 


0.28 


17 


24 50 


16 


-34 


12 


43 


7 


17 


274±0 


004 


15 


202±0.001 


12 


54±0.04 


11.30±0.06 


10.79±0.04 


10.39±0.03 


10 


19±0.04 


485 


578 


0.42 


17 


24 50 


33 


-34 


12 


46 


9 


19 


335±0 


025 


17 


102±0.007 


14 


17±0.04 


12.70±0.05 


12.07±0.04 


11.15+0.05 


10 


64±0.07 


486 


579 


0.25 


17 


24 50 


41 


-34 


11 


12 


5 


19 


261±0 


033 


17 


381±0.011 


14 


50±0.13 


13.36±0.13 


12.74±0.11 








487 


580 


1.09 


17 


24 50 


41 


-34 


16 


54 


7 


22 


708±0 


052 


19 


444±0.036 


16 


12±0.12 


14.54±0.09 




12.70±0.05 


12 


62±0.15 


488 


581 


0.15 


17 


24 50 


48 


-34 


15 


43 


6 


22 


243±0 


037 


19 


270±0.032 


15 


84±0.08 


14.33±0.07 


13.51±0.05 


12.24±0.05 


11 


79±0.07 


489 


582 


0.52 


17 


24 50 


57 


-34 


12 


55 


6 


19 


318+0 


013 


16 


940±0.004 


13 


96±0.05 


12.43±0.05 


11.69±0.03 


10.94±0.08 


10 


69±0.06 


490 


583 


0.44 


17 


24 50 


73 


-34 


10 


55 


1 


21 


466±0 


368 


19 


259±0.063 






14.84±0.09 










491 


584 


0.87 


17 


24 50 


73 


-34 


15 


30 


1 


20 


812±0 


045 


18 


079±0.011 


15 


14±0.07 


13.68±0.09 


13.26±0.09 


12.73±0.06 


12 


72±0.11 


492 


585 


0.17 


17 


24 50 


74 


-34 


13 


07 


4 


19 


606±0 


017 


17 


391 ±0.006 








12.73±0.07 


12.16+0.11 


12 


11 ±0.09 


493 


588 


0.93 


17 


24 51 


12 


-34 


17 


25 


7 


20 


588±0 


036 


18 


252±0.012 






14.00±0.05 




12.27±0.07 


11 


86±0.08 


494 


589 


0.11 


17 


24 51 


17 


-34 


12 


01 


4 


15 


427±0 


001 


14 


135±0.001 


12 


13±0.03 


11.48±0.03 


11.15+0.04 


11.02±0.08 


10 


98±0.12 


495 


590 


0.47 


17 


24 51 


26 


-34 


10 


59 


8 








20 


423±0.243 






14.82±0.11 


13.91+0.16 








496 


591 


0.65 


17 


24 51 


35 


-34 


16 


15 





22 


915±0 


063 


19 


681 ±0.045 










13.44±0.08 


13 


13±0.10 


497 


593 


0.40 


17 


24 51 


41 


-34 


14 


55 


2 


20 


510±0 


034 


18 


041±0.011 


15 


05±0.07 


13.66±0.08 


13.06±0.06 




12 


66±0.15 


498 


594 


0.36 


17 


24 51 


55 


-34 


13 


24 


8 








22 


536±0.184 
















499 


596 


0.36 


17 


24 51 


78 


-34 


10 


47 





16 


196±0 


003 


14 


428±0.001 


12 


21±0.03 


11.25±0.04 


10.78±0.03 








500 


597 


0.25 


17 


24 51 


83 


-34 


11 


00 


1 


20 


075±0 


070 


17 


754±0.016 


14 


81±0.03 


13.25±0.02 


12.62±0.02 


11.28±0.05 


10 


66±0.08 


501 


598 


0.26 


17 


24 51 


91 


-34 


13 


31 


6 


23 


347±0 


140 


20 


175±0.085 


15 


57±0.06 


13.55±0.03 


12.49±0.03 


11.57+0.11 


11 


23±0.09 


502 


599 


0.15 


17 


24 51 


96 


-34 


15 


13 


2 


20 


245±0 


027 


17 


977±0.010 


15 


11 ±0.06 


13.78±0.07 


13.20±0.06 


12.84±0.08 


12 


74±0.12 


503 


600 


0.62 


17 


24 51 


95 


-34 


16 


58 


9 


15 


022±0 


001 


14 


179±0.001 


13 


26±0.03 


12.80±0.05 


12.65±0.05 


12.61±0.06 


12 


54±0.08 


504 


601 


0.42 


17 


24 52 


06 


-34 


09 


20 


9 


21 


166±0 


199 


18 


624±0.035 


15 


76±0.06 


14.25±0.05 


13.74±0.06 








505 


602 


0.62 


17 


24 52 


17 


-34 


11 


14 


3 


22 


360±0 


335 


19 


592+0.111 


15 


31 ±0.14 


14.19±0.17 










506 


603 


0.21 


17 


24 52 


35 


-34 


10 


23 


8 


22 


336±0 


105 


19 


528±0.067 
















507 


604 


0.41 


17 


24 52 


44 


-34 


14 


54 


2 


21 


078±0 


062 


18 


934±0.024 


15 


88±0.10 


14.57±0.10 




13.54±0.10 


13 


50±0.15 


508 


605 


0.46 


17 


24 52 


44 


-34 


15 


14 





22 


802±0 


111 


19 


540±0.043 


16 


28±0.11 


14.73±0.13 




12.44±0.05 


12 


15±0.10 


509 


606 


0.32 


17 


24 52 


46 


-34 


13 


07 











21 


647±0.090 










13.31±0.20 


13 


31+0.21 


510 


607 


0.74 


17 


24 52 


41 


-34 


17 


27 


6 








21 


170±0.048 


13 


54±0.05 


12.39±0.06 


11.88±0.05 


11.45±0.10 


11 


45±0.08 


511 


608 


0.22 


17 


24 52 


58 


-34 


11 


04 





21 


124±0 


168 


18 


767±0.031 


16 


24±0.13 


14.83±0.09 










512 


610 


0.23 


17 


24 53 


06 


-34 


12 


23 





22 


157±0 


069 


19 


285±0.042 
















513 


611 


0.40 


17 


24 53 


05 


-34 


15 


38 


5 


20 


889±0 


050 


18 


246±0.012 


15 


17±0.04 


13.75±0.05 


13.10±0.05 


12.21±0.05 


11 


97±0.07 


514 


612 


0.40 


17 


24 53 


10 


-34 


15 


26 





16 


516±0 


001 


14 


541±0.001 


11 


99±0.03 


10.85±0.04 


10.36±0.03 


9.96±0.05 


9.96±0.05 


515 


613 


0.61 


17 


24 53 


11 


-34 


16 


09 


2 


16 


510±0 


001 


14 


969±0.001 


13 


00±0.03 


12.25±0.05 


11.88±0.04 


11.56±0.04 


11.54±0.06 


516 


614 


0.27 


17 


24 53 


15 


-34 


14 


17 


3 




















11.82+0.11 


11.24±0.07 



9.75 



±0.08 
t0.33 



9.48±0.04 



8.86±0.23 



9.98±0.05 



9.61±0.05 
9.52±0.05 



t0.08 10.83±0.07 
t0.06 9.88±0.07 



9.92±0.09 



Table 1. continued. 



(1) 


(2) 


(3) 


(4) 




(5) 






(6) 




(7) 




(8) 




(9) 


(10) 


(11) 


(12) 


(13) 


(14) 








RA 


DEC 






R 




/ 




J 




H 


K s 


[3.6] 


[4.5J 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) 


(J2000) 






(mag) 




(mag) 




(mag) 




(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


517 


615 


1.11 


17 24 53.27 


-34 


12 07. 


.4 


18 


.909+0.013 


17 


.032+0.005 










13.31±0.05 


13.00+0.11 


13.08+0.20 






518 


616 


0.53 


17 24 53.18 


-34 


13 36 


.6 
















14.03±0.13 


12.97±0.05 


11.98+0.07 


11.62+0.07 






519 


617 


0.39 


17 24 53.25 


-34 


14 52. 


.8 


21 


.415+0.031 


18 


.691 ±0.020 


15 


.17±0. 


.06 


13.76±0.07 


13.05±0.06 


11.76+0.06 


11.07+0.07 


10.63+0.06 


10.02+0.10 


520 


619 


0.31 


17 24 53.43 


-34 


15 51. 


.4 


22. 


.025+0.045 


18 


.915±0.023 


15 


.71±0. 


.07 


14.07±0.11 


13.44±0.12 


12.96+0.11 


12.86+0.15 


11.98+0.20 




521 


620 


0.14 


17 24 53.49 


-34 


10 56 


.2 


20. 


.714±0.087 


18 


,346±0.021 


14 


.76±0. 


.09 


12.96±0.09 


11.85±0.05 


10.68+0.07 


10.61+0.10 


10.41+0.11 




522 


621 


0.20 


17 24 53.55 


-34 


1201. 


.6 


21 


.672+0.044 


19 


.092+0.041 


16 


.20±0. 


.12 














523 


622 


0.43 


17 24 53.65 


-34 


12 22. 


.1 


21 


.012+0.085 


18 


.374±0.018 


14 


.73±0. 


07 


13.15+0.10 


12.30±0.08 


11.95+0.13 


11.79+0.16 






524 


623 


0.24 


17 24 53.63 


-34 


12 15. 


.3 


19 


.060+0.014 


16 


.617+0.004 


13 


,62±0. 


.04 


12.29±0.07 


11.81+0.05 


11.45+0.08 


11.41+0.10 






525 


624 


1.01 


17 24 53.69 


-34 


16 04. 


.4 


22. 


.085+0.048 


19 


.913+0.014 


15 


,60±0. 


.08 


13.98±0.05 


13.14+0.05 


12.06+0.05 


11.66+0.07 


11.08+0.07 


10.45+0.07 


526 


625 


0.60 


17 24 53.73 


-34 


1651 


.5 


17 


.934+0.003 


16 


,007±0.002 


13 


,68±0. 


.04 


12.63±0.05 


12.23±0.04 


11.90+0.05 


11.90+0.06 


11.75+0.09 




527 


627 


0.40 


17 24 53.79 


-34 


14 39. 


.4 


19 


.159+0.011 


16 


.951 ±0.004 


13 


.68±0. 


.08 


11.61+0.09 


10.55±0.05 


9.97+0.06 


10.03+0.05 


9.69+0.05 


9.92+0.09 


528 


629 


0.74 


17 24 53.89 


-34 


13 55. 























11.97+0.05 


11.02+0.06 


10.32+0.08 


9.73+0.22 


529 


630 


0.10 


17 24 54.01 


-34 


12 35. 


.1 


22. 


.488+0.096 


19 


.330+0.051 


15 


,30±0. 


.08 






11.45+0.10 


11.01+0.10 


10.57+0.10 




530 


631 


0.18 


17 24 54.12 


-34 


10 36. 


.2 


19 


.629+0.038 


17. 


.440+0.009 


14 


,77±0. 


.08 


13.51±0.06 


12.98±0.05 


12.74+0.10 


12.81+0.21 






531 


632 


0.56 


17 24 54.27 


-34 


13 48. 


.4 




















13.36+0.12 


13.07+0.15 






532 


633 


0.20 


17 24 54.27 


-34 


14 57. 


.6 


20 


.020+0.023 


17 


.851+0.009 


15 


,05±0 


.07 


13.32±0.09 


12.13±0.05 










533 


634 


0.30 


17 24 54.33 


-34 


12 09. 


.6 


22. 


.605+0.103 


19 


.279+0.042 


14 


,93±0. 


08 


13.02±0.09 


12.06±0.07 


10.71+0.06 


10.09+0.06 


9.43+0.08 


8.85+0.66 


534 


636 


0.08 


17 24 54.56 


-34 


09 52. 


.2 


19 


,735±0.034 


17. 


,427±0.008 


14 


.78±0. 


.02 


13.41±0.02 


13.02±0.02 


12.00+0.20 


11.64+0.34 






535 


637 


0.39 


17 24 54.64 


-34 


12 46. 


4 


22. 


,237±0.074 


19 


.636+0.059 




















536 


638 


0.16 


17 24 54.84 


-34 


12 58. 


.9 


20 


,277±0.031 


17. 


.787+0.009 








13.07±0.04 


12.41±0.04 


11.91+0.05 


11.79+0.09 






537 


639 


0.30 


17 24 54.91 


-34 


11 23 


9 


21 


.932±0.052 


19 


,044+0.040 


15 


.53±0. 


.09 


14.30±0.08 


13.47±0.06 


12.23+0.08 


11.72+0.07 






538 


640 


0.80 


17 24 54.97 


-34 


19 03. 


.8 


20 


.980+0.047 


18 


.324±0.011 


15 


,22+0. 


04 


13.61±0.04 


12.98±0.04 


12.53+0.04 


12.43+0.08 


11.50+0.15 




539 


642 


0.39 


17 24 55.10 


-34 


16 25. 


.9 






21 


.747±0.028 


13 


.53±0. 


04 


10.98±0.03 


9.75±0.02 


8.86+0.03 


8.96+0.03 


8.60+0.02 


8.62+0.02 


540 


643 


0.09 


17 24 55.09 


-34 


11 11. 


.7 


14 


.196+0.001 


12 


.346+0.001 


10 


,09±0. 


.02 


9.29±0.03 


8.87±0.02 


8.62+0.03 


8.56+0.04 


8.49+0.06 




541 


644 


0.20 


17 24 55.13 


-34 


14 42. 


.2 


22 


,460±0.082 


20 


.022+0.066 












13.72+0.09 


13.14+0.13 






542 


645 


0.73 


17 24 55.23 


-34 


15 26. 


.1 


22 


.385+0.076 


19 


.713+0.014 












13.85+0.12 








543 


646 


0.11 


17 24 55.24 


-34 


10 10. 


.3 




















12.64+0.22 








544 


647 


0.06 


17 24 55.49 


-34 


15 21 


6 


20 


.371+0.032 


17. 


.564+0.007 


14 


.21+0 


07 


12.68±0.09 


11.98±0.07 


11.58+0.07 


11.46+0.07 


11.33+0.07 




545 


648 


1.13 


17 24 55.51 


-34 


14 50. 


.9 


22. 


.367±0.095 


18 


.906+0.024 


15 


,82±0. 


.12 


14.52±0.09 




13.60+0.09 


13.46+0.09 






546 


649 


0.33 


17 24 55.55 


-34 


16 31 


,7 


18 


.504+0.005 


16. 


.525+0.002 


13 


,86±0. 


.04 


12.57±0.04 


12.06±0.04 


11.70+0.05 


11.65+0.07 


11.36+0.09 


11.96+0.18 


547 


650 


0.17 


17 24 55.61 


-34 


12 46. 


.1 


21 


.078+0.092 


18 


.301+0.017 


14 


.98±0. 


06 


13.44±0.09 


12.81±0.05 


12.31+0.07 


12.00+0.20 






548 


652 


0.35 


17 24 55.82 


-34 


12 39. 


.7 


22. 


.613+0.094 


19 


.514±0.043 


14 


.95±0. 


.14 


13.37±0.14 


12.65±0.10 


11.72+0.08 


11.45+0.10 






549 


653 


0.84 


17 24 55.83 


-34 


16 34. 


.2 


21 


.245+0.066 


18 


.897+0.022 


15 


,89±0. 


.08 


14.59±0.06 


13.79±0.05 


13.95+0.18 


13.73+0.18 






550 


654 


0.44 


17 24 55.87 


-34 


12 34 


.4 


15 


.358±0.001 


13 


.272±0.001 


10 


.64±0. 


.03 


9.34±0.02 


8.39±0.03 


6.78+0.04 


6.01+0.05 


5.21+0.02 


4.60+0.02 


551 


655 


0.12 


17 24 56.12 


-34 


12 43. 


.1 


23. 


.080+0.077 


20 


160+0.076 




















552 


657 


0.38 


17 24 56.42 


-34 


12 33. 


.2 


23. 


.592+0.184 


21 


.172+0.061 












12.76+0.09 


12.05+0.29 






553 


658 


0.78 


17 24 56.48 


-34 


06 05. 


.6 


21 


.098+0.053 


19 


.801+0.047 




















554 


660 


0.58 


17 24 56.64 


-34 


09 59 


.9 


23. 


.687+0.125 


20 


.149+0.062 




















555 


661 


0.99 


17 24 56.74 


-34 


17 27. 


.6 


17. 


,232±0.002 


15. 


.417+0.001 


12 


.93+0 


03 


11.85±0.05 


11.33±0.04 


10.88+0.04 


10.71+0.06 


10.48+0.05 


10.22+0.04 


556 


662 


0.17 


17 24 56.88 


-34 


07 23. 


.1 






21 


.734+0.055 












14.22+0.11 


13.37+0.22 






557 


663 


0.27 


17 24 56.91 


-34 


16 44. 


.9 


18 


.951 ±0.008 


16 


.934+0.004 


14 


.06±0. 


04 


12.70±0.05 


12.13±0.05 


11.78+0.04 


11.68+0.10 


11.80+0.10 




558 


664 


0.38 


17 24 57.01 


-34 


16 52. 


.0 


21 


,395±0.075 


18 


.832+0.021 




















559 


665 


0.22 


17 24 57.03 


-34 


11 44 


.3 


23. 


.436+0.218 


20 


.003+0.052 


16 


.09±0. 


.08 


14.53±0.04 


13.63±0.05 


12.94+0.09 


12.77+0.12 






560 


666 


0.44 


17 24 57.04 


-34 


13 54. 


.2 


15 


.625+0.001 


14 


.665+0.001 


13 


.50±0. 


03 


12.79±0.02 


12.59±0.02 


12.50+0.11 


12.66+0.11 






561 


667 


0.65 


17 24 57.09 


-34 


09 17. 


.5 


21 


.552+0.082 


18. 


.678+0.016 


15 


,67±0. 


.06 


14.24±0.03 


13.89±0.04 


13.22+0.10 


13.34+0.31 






562 


668 


0.44 


17 24 57.37 


-34 


16 02. 


.1 


23. 


.034+0.152 


19 


.573+0.043 


15 


,39±0. 


08 


13.49±0.08 


12.69±0.06 


12.03+0.08 


12.00+0.12 


11.86+0.13 




563 


669 


0.23 


17 24 57.51 


-34 


10 39. 


.8 






21 


.457+0.080 





















Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



564 670 0.44 17 24 57.81 -34 10 00.8 ... ... ... ... 12.93+0.13 11.80±0.08 11.85±0.09 

565 671 0.40 17 24 57.85 -34 10 32.9 24.293±0.109 21.779±0.085 ... ... ... 11.97±0.06 11.49±0.10 

566 672 0.26 17 24 57.89 -34 12 04.2 18.308±0.005 15.655±0.001 12.16±0.03 10.83±0.02 10.26±0.02 9.83±0.03 9.74±0.04 9.56±0.05 

567 673 0.17 17 24 57.94 -34 10 25.6 21.505±0.082 19.314±0.029 

568 678 0.68 17 24 58.69 -34 12 32.7 22.207±0.065 19.581±0.045 

569 679 0.96 17 24 58.82 -34 16 46.3 23.548±0.067 19.825±0.052 

570 680 0.28 17 24 58.84 -34 15 18.8 19.702±0.018 17.423±0.006 14.01±0.04 12.51±0.04 11.72±0.03 10.50±0.04 9.91±0.04 9.43±0.04 8.56±0.03 

571 681 0.31 17 24 58.94 -34 10 25.0 ... 20.822±0.117 15.87±0.07 13.74±0.06 12.74±0.05 11.91+0.07 11.56±0.06 

572 682 0.20 17 24 58.94 -34 17 22.7 20.695±0.040 18.560±0.016 15.36±0.06 13.90±0.08 13.21±0.07 12.50±0.05 12.49±0.13 

573 683 1.50 17 24 58.91 -34 17 04.4 ... ... 16.47±0.14 ... ... 13.86±0.09 14.10±0.25 

574 684 1.31 17 24 58.96 -34 12 49.9 ... ... ... ... ... 12.21+0.14 11.09±0.09 

575 685 0.03 17 24 58.98 -34 11 58.1 18.528±0.006 16.697±0.003 14.38±0.09 13.44±0.10 12.91+0.10 12.83±0.06 12.72±0.18 

576 688 1.47 17 24 58.97 -34 06 28.2 19.563±0.013 18.020+0.009 ... ... 13.48+0.04 11.85+0.06 11.48+0.08 

577 689 0.66 17 24 59.13 -34 16 47.5 18.681+0.006 16.916+0.004 14.04+0.03 12.35+0.04 11.21+0.03 9.95+0.07 9.57+0.07 9.28+0.05 8.96+0.04 

578 690 0.35 17 24 59.41 -34 13 26.1 ... ... ... 14.29+0.23 13.04+0.16 12.58+0.08 12.44+0.12 

579 691 0.68 17 24 59.64 -34 17 16.1 24.744+0.187 20.537+0.023 15.16+0.08 13.19+0.21 12.31+0.14 11.70+0.04 11.70+0.06 11.81+0.17 

580 692 0.08 17 24 59.75 -34 09 58.8 23.124+0.165 20.234+0.068 

581 693 0.41 17 24 59.85 -34 13 03.3 ... 20.200+0.056 14.88+0.04 12.65+0.03 11.62+0.03 10.89+0.06 10.71+0.14 

582 694 0.08 17 24 59.86 -34 16 11.0 15.515+0.001 13.775+0.001 11.09+0.03 9.44+0.03 8.14+0.03 6.87+0.05 6.25+0.05 5.56+0.02 4.81+0.02 

583 695 0.61 17 25 00.03 -34 11 32.4 ... 21.158+0.067 

584 696 1.20 17 24 59.99 -34 17 58.0 ... 22.467+0.091 ... ... ... 14.14+0.13 13.91+0.27 

585 697 0.47 17 25 00.30 -34 17 12.7 21.422+0.078 18.859+0.019 ... 14.32+0.06 ... 12.81+0.07 12.45+0.09 12.44+0.30 11.83+0.24 

586 698 0.30 17 25 00.48 -34 14 11.1 21.292+0.085 19.172+0.032 16.48+0.10 15.28+0.08 ... 14.34+0.12 14.16+0.29 

587 699 1.29 17 25 00.44 -34 10 18.4 23.074+0.153 19.971+0.054 15.63+0.08 13.89+0.05 12.97+0.04 12.03+0.06 12.18+0.12 11.28+0.20 

588 700 0.46 17 25 00.82 -34 13 53.3 23.967+0.306 19.950+0.064 15.52+0.07 13.46+0.07 12.39+0.05 11.56+0.08 11.18+0.09 10.83+0.12 

589 702 0.20 17 25 01.11 -34 14 04.5 ... ... ... ... ... 12.73+0.09 12.30+0.12 

590 703 0.51 17 25 01.19 -34 17 35.9 20.108+0.023 17.800+0.008 15.08+0.04 13.66+0.06 13.19+0.03 12.42+0.06 12.13+0.07 11.76+0.10 11.37+0.12 

591 705 0.56 17 25 01.55 -34 11 19.2 22.611+0.141 19.592+0.047 ... ... ... 14.22+0.16 14.28+0.31 

592 707 0.34 17 25 01.69 -34 16 51.6 18.749+0.007 16.786+0.003 13.97+0.05 12.75+0.07 12.29+0.05 12.00+0.05 11.94+0.08 11.70+0.11 

593 708 0.93 17 25 01.88 -34 13 45.5 ... 21.723+0.081 ... ... ... 13.38+0.11 13.48+0.17 

594 709 0.59 17 25 02.14 -34 10 19.8 ... 21.779+0.081 16.97+0.18 14.66+0.05 13.72+0.05 12.78+0.15 12.61+0.17 

595 711 0.57 17 25 02.32 -34 06 26.5 19.050+0.009 17.532+0.006 15.42+0.06 14.43+0.07 ... 13.04+0.09 12.51+0.11 

596 712 0.20 17 25 02.40 -34 13 13.2 21.966+0.068 18.695+0.020 14.60+0.04 12.86+0.05 12.00+0.04 10.86+0.05 10.40+0.06 10.19+0.11 

597 714 0.46 17 25 02.58 -34 16 28.3 21.940+0.040 18.951+0.025 ... ... ... 13.00+0.12 13.01+0.15 

598 715 0.59 17 25 02.64 -34 11 36.6 24.445+0.344 20.094+0.059 16.30+0.12 14.45+0.10 13.71+0.08 13.32+0.10 13.34+0.29 

599 716 0.49 17 25 02.82 -34 09 27.5 22.581+0.097 19.684+0.011 16.68+0.13 

600 718 0.03 17 25 03.17 -34 08 49.6 15.303+0.001 14.536+0.001 13.63+0.02 13.10+0.02 12.97+0.02 12.71+0.05 12.65+0.10 

601 719 0.34 17 25 03.22 -34 16 25.1 23.512+0.185 20.626+0.029 ... ... ... 13.78+0.09 13.55+0.20 

602 721 0.55 17 25 03.33 -34 12 45.0 ... 23.102+0.181 

603 722 0.22 17 25 03.41 -34 15 52.0 19.565+0.016 17.486+0.007 14.16+0.04 12.30+0.03 11.58+0.02 10.93+0.07 10.94+0.07 10.81+0.07 10.99+0.06 

604 723 0.58 17 25 03.57 -34 18 24.4 ... ... ... ... ... 14.38+0.09 14.24+0.29 

605 724 0.95 17 25 03.52 -34 09 49.4 23.231+0.180 19.145+0.025 14.91+0.04 13.32+0.05 12.56+0.04 12.06+0.10 12.02+0.12 

606 725 0.76 17 25 03.87 -34 11 37.9 19.279+0.015 17.253+0.006 15.02+0.04 13.86+0.04 13.47+0.05 13.12+0.12 13.02+0.15 

607 726 0.88 17 25 04.09 -34 11 47.2 20.629+0.055 18.081+0.012 14.77+0.05 13.12+0.07 12.40+0.05 11.84+0.12 11.96+0.09 

608 727 0.70 17 25 04.65 -34 04 59.3 ... 22.491+0.158 

609 729 0.28 17 25 05.57 -34 15 06.5 20.891+0.057 18.389+0.016 15.46+0.08 14.09+0.09 13.35+0.07 12.15+0.07 11.66+0.07 11.05+0.07 10.97+0.10 

610 730 0.21 17 25 05.56 -34 19 19.8 19.240+0.012 16.987+0.003 14.06+0.04 12.79+0.06 12.28+0.04 11.90+0.05 11.75+0.06 11.90+0.13 



Table 1. continued. 



(1) 


(2) (3) 


(4) (5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 






RA DEC 


R 


/ 


J 


H 


K s 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


ID 


W07 (arcsec) 


(J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



611 


733 


0.24 


17 


25 


06. 


.86 


-34 


11 


28. 


.3 


23. 


553±0.109 


19 


778±0.044 






13.62±0.10 










612 


735 


0.59 


17 


25 


07 


.48 


-34 


14 


20. 


.2 


19 


543±0.022 


17. 


.633±0.008 








12.12±0.06 


11.84±0.08 


11.33+0.08 


11.67±0.33 


613 


738 


0.25 


17 


25 


07 


.58 


-34 


06 


09. 


.1 


18 


263±0.005 


16 


476±0.003 


14.46±0.03 


13.47±0.04 


13.04±0.06 


12.74±0.07 


12.61±0.10 






614 


739 


0.27 


17 


25 


07 


.63 


-34 


12 


19. 


.4 


19 


,795±0.024 


17 


.771 ±0.009 


15.28±0.05 


14.26±0.05 




13.44±0.12 


13.28±0.25 






615 


741 


0.73 


17 


25 


07 


.89 


-34 


13 


14. 


.0 


20. 


371±0.039 


18 


195±0.013 


15.40±0.08 


13.97±0.07 


13.16±0.07 










616 


742 


0.55 


17 


25 


07 


.92 


-34 


11 


09. 


4 






20. 


028±0.055 
















617 


745 


0.26 


17 


25 


08 


.76 


-34 


11 


24. 


.5 


13 


119±0.001 


11 


964±0.001 


10.62±0.03 


10.14±0.03 


9.90±0.03 


9.85±0.09 


9.72±0.08 






618 


747 


0.30 


17 


25 


08 


.85 


-34 


11 


12. 


.8 






11 


546±0.001 


7.04±0.02 


6.53±0.06 


5.86±0.02 


5.41±0.05 




4.93±0.02 


4.64±0.02 


619 


748 


0.46 


17 


25 


09 


.05 


-34 


11 


21 


.3 
















11.89+0.13 








620 


749 


0.51 


17 


25 


09 


.20 


-34 


11 


09. 


.2 


20. 


,740±0.057 


18 


618±0.007 
















621 


750 


1.20 


17 


25 


09 


.84 


-34 


08 


20. 


.8 


19 


063±0.013 


17 


218±0.005 


14.82±0.04 


13.77±0.03 


13.28±0.04 


12.67±0.12 


12.71+0.16 






622 


751 


1.31 


17 


25 


09 


.92 


-34 


10 


51. 


.3 


21 


202±0.087 


18 


614±0.016 


15.99±0.07 


14.67±0.06 


14.39±0.11 


13.77±0.14 








623 


752 


0.41 


17 


25 


09 


.91 


-34 


15 


51 


.6 


15 


,577±0.001 


14. 


.497±0.001 


13.34±0.03 


12.54±0.05 


12.30±0.05 


11.83±0.06 


12.14+0.13 


11.97+0.14 




624 


754 


0.75 


17 


25 


11 


.17 


-34 


11 


11. 


.2 


19 


922±0.027 


18. 


044±0.009 
















625 


755 


0.41 


17 


25 


11 


.35 


-34 


13 


59. 





18 


838±0.010 


17. 


428±0.007 


15.60±0.06 


14.60±0.06 




13.73±0.07 


13.14±0.16 






626 


756 


0.69 


17 


25 


11 


.45 


-34 


12 


13. 


.6 


20 


542±0.040 


17 


963±0.008 


14.90±0.05 


13.45±0.11 


12.73±0.12 


12.52±0.10 


12.43±0.14 






627 


757 


1.28 


17 


25 


11 


.52 


-34 


05 


20. 


.1 


21 


,164±0.072 


18 


.972±0.007 


15.46±0.06 






12.76±0.08 


12.38±0.14 






628 


758 


0.59 


17 


25 


11 


.63 


-34 


09 


33. 


.4 


13 


041±0.001 


12. 


123±0.001 


11.05±0.03 


10.39±0.02 


10.20±0.02 


10.13±0.05 


10.17±0.06 






629 


759 


1.07 


17 


25 


11 


.65 


-34 


12 


56. 





19 


.751 ±0.026 


17 


398±0.007 


14.84±0.06 


13.25±0.04 


12.30±0.04 


10.95±0.05 


10.37±0.05 


9.74±0.07 


8.47±0.08 


630 


760 


0.21 


17 


25 


11 


.80 


-34 


18 


36. 


.7 


15 


747±0.001 


14 


655±0.001 


13.27±0.03 


12.52±0.02 


12.28±0.02 


12.07±0.05 


12.02±0.07 


11.94±0.12 




631 


763 


0.65 


17 


25 


11 


.97 


-34 


05 


38. 


.2 






21 


684±0.082 




13.39±0.05 


12.29±0.04 


11.62±0.04 


11.44±0.06 


11.35±0.11 




632 


764 


0.27 


17 


25 


13 


.03 


-34 


15 


25. 


.0 


19 


007±0.011 


16 


.916±0.004 


14.48±0.07 


13.20±0.07 


12.69±0.06 


12.14±0.05 


12.11+0.07 


12.00±0.26 




633 


765 


0.27 


17 


25 


13 


.43 


-34 


17 


55. 


.8 


13. 


718±0.001 


12 


864±0.001 


11.89±0.03 


11.33±0.02 


11.17+0.02 


11.11+0.04 


11.02±0.06 


10.94±0.07 


10.74±0.07 


634 


767 


0.41 


17 


25 


14 


.28 


-34 


16 


38. 


.8 


19 


.234±0.009 


17 


.375±0.004 


14.88±0.07 


13.61±0.03 


13.05±0.04 


12.40±0.07 


12.08±0.10 


11.77±0.12 


11.06±0.08 


635 


768 


0.26 


17 


25 


15 


.89 


-34 


12 


07. 


.4 


18 


949±0.010 


16 


.813±0.003 


14.09±0.04 


12.73±0.02 


12.17±0.03 


11.67±0.09 


11.62±0.11 






636 


770 


0.54 


17 


25 


16 


.80 


-34 


12 


11. 


.7 


18 


498±0.006 


16 


802±0.003 




13.32±0.07 


12.59±0.05 


11.46±0.10 


11.18+0.08 






637 


771 


0.05 


17 


25 


16 


.94 


-34 


14 


03. 


.5 


20 


668±0.075 


18 


489±0.014 


15.45±0.08 


13.99±0.12 


13.27±0.06 


12.56±0.07 


12.39±0.12 


11.58+0.14 


10.43±0.25 


638 


772 


1.46 


17 


25 


18 


.39 


-34 


15 


38. 


.8 


21 


.997±0.045 


19 


.325±0.030 








13.98±0.10 


13.64±0.24 






639 


773 


0.49 


17 


25 


18 


.81 


-34 


14 


57. 


.3 










6.55±0.02 


6.41±0.04 


6.39±0.03 


6.68±0.05 


6.41±0.05 


6.35±0.02 


6.36±0.02 


640 


774 


0.60 


17 


25 


18 


.85 


-34 


11 


54. 


.4 


20 


261±0.032 


18 


246±0.010 




14.13+0.14 




12.72±0.12 








641 


775 


0.80 


17 


25 


19 


.29 


-34 


13 


57. 


.0 
















13.39±0.13 


12.60±0.08 


11.32+0.11 




642 


777 


0.35 


17 


25 


22 


.24 


-34 


16 


18. 


.6 


22 


941±0.127 


19. 


827±0.042 








15.08±0.17 


14.24±0.25 






643 


778 


0.15 


17 


25 


23 


.77 


-34 


17 


55. 


.3 


16 


961±0.001 


15 


690±0.001 


14.29±0.04 


13.46±0.07 


13.20±0.07 


12.75±0.10 


12.64±0.14 
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Table 3. Stellar parameters for X-ray emissing stars with spectral types in PISMIS 24. Column 2: the identification numbers in Wang et al. ( 2007) 



(1) (2) (3) 
RA 

ID W07 (J2000) 



3 


3 


4 


6 


9 


12 


15 


18 


16 


19 


18 


21 


19 


22 


25 


30 


29 


35 


30 


36 


31 


38 


35 


44 


36 


46 


37 


47 


38 


48 


39 


50 


40 


51 


43 


55 


49 


64 


74 


94 


78 


98 


80 


101 


88 


110 


89 


112 


92 


115 


100 


124 


101 


125 


108 


133 


110 


135 


113 


138 


127 


156 


129 


158 


134 


163 


135 


164 


142 


172 


144 


174 


151 


181 


154 


186 


157 


190 


160 


193 


164 


197 


166 


199 


170 


203 


171 


204 


173 


206 


174 


207 


175 


208 


179 


212 


181 


214 


186 


219 


188 


221 


189 


223 


196 


230 


199 


233 


200 


234 


201 


235 


203 


238 


206 


241 


208 


243 


209 


244 


212 


247 


213 


248 


223 


258 


225 


260 


235 


272 



-34 12 16.9 G5 
-34 14 02.2 G5 
-34 17 52.4 K5 
-34 09 21.3 K2 
-34 16 56.7 M9 
-34 06 57.1 M9 
-34 10 43.7 F8 
-34 13 11.4 K2 
-34 12 04.8 K7 
-34 15 44.4 K3 
-34 13 10.6 K5 
-34 13 25.4 M2 
-34 12 59.2 Ml 
-34 14 29.7 G5 
-34 12 22.0 K5 
-34 09 42.3 M3 
-34 08 15.8 K3 
-34 19 15.8 K3 
-34 08 01.0 K5 
-34 11 35.2 M0 
-34 10 46.7 M4 
-34 13 05.2 K4 
-34 09 02.5 K4 
-34 16 54.8 K4 
-34 15 15.1 M0 
-34 11 55.1 M5 
-34 05 50.3 K7 
-34 12 46.6 K7 
-34 08 44.5 K3 
-34 15 24.7 Ml 
-34 12 36.9 G9 
-34 15 50.8 K3 
-34 11 45.5 K7 
-34 12 25.9 K7 
-34 12 14.9 M2 
-34 12 33.4 M2 
-34 11 15.4 M0 
-34 12 08.5 K3 
-34 17 09.3 K7 
-34 14 05.4 K7 
-34 10 07.8 M7 
-34 09 39.5 K7 
-34 13 18.2 K3 
-34 19 40.0 G5 
-34 16 33.2 K3 
-34 12 19.1 K5 
-34 13 47.9 M3 
-34 14 11.5 Ml 
-34 17 12.9 K7 
-34 12 10.4 M0 
-34 1 1 54.9 K7 
-34 15 03.3 K7 
-34 05 34.7 K4 
-34 1 1 04.2 MO 
-34 11 26.3 M2 
-34 13 17.6 Ml 
-34 1 1 34.9 K5 
-34 11 11.2 Ml 
-34 11 38.8 K2 
-34 08 59.0 MO 
-34 16 11.9 K3 
-34 12 16.0 K7 
-34 12 50.3 K7 
-34 12 04.5 Ml 
-34 12 26.7 M2 



4.369 2.938 1.4 

5.508 2.665 1.9 

6.440 0.862 0.6 

3.661 1.540 1.1 

7.492 

19.531 

1.798 1.664 8.1 

2.634 1.475 2.9 
4.607 0.666 1.4 
5.746 1.271 0.9 
6.793 0.834 0.3 
4.402 0.408 4.7 

4.919 0.428 0.5 
4.620 2.565 2.1 

4.635 0.890 0.9 
2.423 0.292 0.1 
6.377 1.373 0.2 
6.579 1.268 0.7 

5.493 0.828 0.3 
5.762 0.681 14.0 

6.930 

5.131 1.115 1.2 

5.216 1.094 0.9 

6.238 1.081 0.6 

5.095 0.477 0.5 

6.513 

7.002 0.514 0.1 

4.855 0.655 1.3 

5.331 1.269 0.6 

4.467 0.512 2.7 

4.315 2.031 2.8 

4.907 1.283 1.2 

5.515 0.533 0.2 

5.766 0.547 0.3 

6.675 0.400 0.8 

5.238 0.417 3.6 

4.319 0.548 1.4 

5.661 1.294 1.5 

5.864 0.550 0.3 

4.934 

1.953 

5.629 0.554 0.3 

5.249 1.285 0.4 
5.153 2.225 3.1 
5.140 1.291 4.3 
6.064 0.855 0.5 

4.920 0.337 1.6 
5.166 0.450 0.8 
4.852 0.653 1.2 
4.407 0.451 0.3 
4.759 0.581 0.5 
5.164 0.773 4.0 
5.100 1.107 1.1 
3.737 0.638 4.9 
5.576 0.411 1.2 
5.663 0.500 2.0 
5.718 1.022 3.1 
2.754 0.504 2.2 
4.997 1.760 0.2 

6.250 0.505 0.7 
5.025 1.288 1.4 
4.201 0.667 1.4 
3.876 0.636 1.0 
5.452 0.533 4.7 
4.999 0.402 0.9 



(4) (5) (6) (7) (8) 
DEC A v mass age 

(J2000) Spt (mag) (M ) (Myr) 

17 23 59.16 
17 24 03.22 
17 24 07.66 
17 24 13.60 
17 24 13.60 
17 24 13.74 
17 24 14.72 
17 24 16.18 
17 24 18.79 
17 24 19.60 
17 24 20.25 
17 24 21.72 
17 24 21.82 
17 24 22.05 
17 24 22.95 
17 24 23.47 
17 24 23.95 
17 24 25.40 
17 24 27.30 
17 24 31.35 
17 24 31.66 
17 24 32.04 
17 24 32.86 
17 24 33.03 
17 24 33.25 
17 24 33.88 
17 24 33.99 
17 24 34.46 
17 24 34.63 
17 24 34.74 
17 24 36.48 
17 24 36.65 
17 24 36.76 
17 24 37.13 
17 24 37.76 
17 24 37.83 
17 24 38.38 
17 24 38.72 
17 24 38.75 
17 24 38.89 
17 24 39.03 
17 24 39.29 
17 24 39.52 
17 24 39.53 
17 24 39.61 
17 24 39.71 
17 24 39.68 
17 24 39.87 
17 24 40.07 
17 24 40.26 
17 24 40.32 
17 24 40.45 
17 24 40.73 
17 24 40.94 
17 24 40.98 
17 24 40.99 
17 24 41.12 
17 24 41.21 
17 24 41.25 
17 24 41.29 
17 24 41.32 
17 24 41.34 
17 24 41.64 
17 24 41.73 
17 24 41.95 
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Table 3. continued. 



(1) 


(2) 


(3) 


(4) 


(5) (6) (7) (8) 






RA 


DEC 


A v mass age 


ID 


W07 


(J2000) 


(J2000) 


Spt (mag) (M ) (Myr) 



247 


285 


1/24 42.1 / 


ITT 

252 


291 


1/24 42.29 


264 


Qnn 


n '"M /io 
1/24 42. Do 


271 


Tin 

318 


n t< ,n 11 
1/24 43.1 1 


274 


321 


n t< /n in 
1/24 43.19 


278 


326 


1 T T ,4 A1 ^ A 

1/24 43.24 


279 


328 


1/24 43. 2o 


283 


335 


1/24 43. 3o 


288 


343 


1/24 43. j 1 


306 


370 


n t< An on 

17 24 43.89 


312 


1*7n 

379 


i *7 i /i /ii n*7 

17 24 43.97 


321 


q on 
389 


in 1/1 A A 1C 

1/24 44.15 


111 
323 


iyi 


in n a a a in 
1/24 44. 19 


327 


397 


in ^ A a a in 
11 24 44.3 / 


•no 
328 


Qnn 


in ^ a a a Qn 
1/24 44.39 




4i2 


1 *7 1 /I A A t^£. 

1 / 24 44.66 


1 A A 

344 


a 1 n 

4iy 


in ^ a a a n 
1/24 44. /2 


348 


423 


in ^ A a a on 
1/24 44.80 


Q /I o 

34V 


/IOC 

425 


in ^ a a a on 
1/24 44.80 


351 


/i in 
429 


1*71/1 /i/i n/i 
1/24 44.94 


Q CI 

332 


Jin 

430 


i *7 i .1 /i/i nc 
1/24 44.95 


359 


439 


1/ 24 45.20 


365 


447 


1*71/1 /I C 1 C 

1/ 24 45.35 


367 


449 


1*71/1 /1C A 1 

1 / 24 45 .4 1 


370 


452 


i*7i/i /ic cn 
1/ 24 45.50 


Q*7Q 
3/3 


A C/C 

45 o 


1*71/1 /IC C/i 

1/ 24 45.56 


375 


458 


1*71/1 AC m 

11 24 45.63 


3/6 


A CO 

45 y 


i *7 i /i /i c /in 
1/ 24 45.69 


•)n(l 

379 


a t^n 
462 


1 *7 1 /I /I c *7n 

17 24 45.79 


385 


/i en 

469 


1 *7 1 /I A c n*j 

17 24 45.93 


387 


471 


17 24 46.02 


3yt 


/I *7C 

4/5 


\1 ^ A AC *~)C 

1/24 4o.2o 


393 


477 


n O/l /ii: in 

1/24 40.39 


395 


/i on 

480 


n t< AC AC\ 

1 / 24 40.49 


397 


JOT 

482 


1/24 4o.M 


401 


487 


n t< ac c a 
1/24 4o.o4 


404 


490 


1/24 4o.o3 


408 


495 


n t< AC l ~l£. 

1 / 24 4o. /0 


414 


501 


n O/i /it m 

17 24 47.03 


a in 

All 


505 


n t< /n ii 
1 / 24 4 /.1 3 


/111 

4ZZ 


CI 1 

511 


17 24 47.33 


All 

433 


523 


1 *7 T /I /IT T7 
1 / 24 4 / . / / 


434 


524 


n id /in oo 
1/24 4/.o2 


437 


528 


n t< ah c\a 
1/24 4/. 94 


444 


535 


n t< /in i/-; 

1/24 4o\lo 


A CI 

452 


C A 1 

543 


\1 ^ A AO n A 

1/24 4o. /4 


454 


C A £L 

546 


n t< /in nc 
1/24 4o\9j 


456 


548 


17 24 48.96 


457 


c a n 

549 


1 *7 1 A AO n/*. 

17 24 48.96 


/i cc 
465 


C 

55 / 


1*7 i/i in it 
1/24 49.26 


466 


ceo 

558 


1*71/1 mil 
1/24 49.31 


/I en 

46y 


561 


1*71/1 1ft /IC 

1/24 49.46 


473 


565 


i*7i/i /in^/i 
1/24 49.66 


475 


567 


1*71/1 1ft 7ft 

1/24 49. /9 


476 


568 


17 24 49.79 


478 


570 


17 24 49.85 


487 


580 


17 24 50.41 


491 


584 


17 24 50.73 


496 


591 


17 24 51.35 


502 


599 


17 24 51.96 


505 


602 


17 24 52.17 


506 


603 


17 24 52.35 


513 


611 


17 24 53.05 


520 


619 


17 24 53.43 


523 


622 


17 24 53.65 



-34 16 23.2 K5 5.275 0.876 0.7 

-34 13 01.9 M4 3.031 0.288 0.3 

-34 11 02.8 M3 

-34 12 30.4 M0 0.977 0.530 87.6 

-34 16 42.8 K2 4.850 1.486 2.7 

-34 12 17.8 K3 5.185 1.311 2.3 

-34 12 35.9 K3 5.142 1.454 0.1 

-34 11 37.1 K7 4.550 0.521 0.2 

-34 09 15.4 K7 4.260 0.791 20.4 

-34 13 10.9 K7 4.802 0.609 0.7 

-34 11 45.8 K4 6.231 1.114 1.2 

-34 13 06.8 M4 2.920 0.267 0.8 

-34 13 30.1 K5 6.795 0.840 0.4 

-34 12 40.5 K2 4.888 1.602 0.5 

-34 10 39.9 K3 5.480 1.286 0.4 

-34 12 47.5 M0 5.352 0.427 0.1 

-34 08 41.6 K5 6.977 0.845 0.4 

-34 17 32.2 K4 5.861 1.152 7.0 

-34 16 36.4 K2 8.852 1.566 0.7 

-34 11 44.9 M6 15.097 

-34 13 14.0 M8 0.856 

-34 12 54.6 G8 5.626 2.432 1.9 

-34 17 48.6 M5 8.695 

-34 13 09.8 K7 6.146 0.618 0.8 

-34 11 47.8 M0 5.679 0.447 0.3 

-34 15 04.1 K2 6.585 1.378 5.0 

-34 1 1 34.4 M4 6.254 

-34 12 46.5 M5 3.340 

-34 11 21.7 M0 4.165 0.523 1.0 

-34 12 41.2 K7 8.118 0.590 0.6 

-34 14 07.6 K3 6.168 1.322 0.3 

-34 11 43.4 K7 8.320 0.518 0.1 

-34 14 16.3 M4 5.592 0.265 0.8 

-34 12 56.3 K7 4.286 0.658 1.3 

-34 14 42.0 K4 2.869 

-34 13 35.1 M3 5.180 0.342 1.3 

-34 13 30.4 Ml 5.789 0.384 0.2 

-34 12 40.0 K7 4.790 0.606 0.7 

-34 13 58.3 M3 5.123 

-34 08 25.0 K7 6.734 0.517 0.1 

-34 10 30.3 M0 1.390 0.629 4.3 

-34 15 04.1 K5 6.489 0.839 0.4 

-34 14 51.0 Ml 4.860 0.467 1.1 

-34 13 25.2 K7 5.094 0.854 6.7 

-34 13 00.6 Ml 4.033 0.531 4.4 

-34 18 02.3 K5 5.217 0.993 12.4 

-34 15 35.9 K7 5.648 0.686 43.2 

-34 14 54.1 K7 6.298 0.606 0.7 

-34 13 50.9 K3 6.233 1.269 0.8 

-34 15 19.2 K7 6.076 0.516 0.1 

-34 13 20.2 M0 5.469 0.488 0.6 

-34 12 29.1 K3 5.800 1.301 1.8 

-34 15 27.9 K3 6.586 1.289 0.4 

-34 15 58.9 K3 6.577 1.269 0.8 

-34 09 00.4 M2 1.285 0.420 1.9 

-34 12 10.9 K7 6.423 0.636 1.0 

-34 16 54.7 M3 6.721 0.335 0.4 

-34 15 30.1 K7 7.155 0.537 0.2 

-34 16 15.0 M2 7.093 0.397 0.8 

-34 15 13.2 K5 6.267 0.933 1.4 

-34 11 14.3 Ml 5.903 

-34 10 23.8 M3 5.008 0.337 1.6 

-34 15 38.5 K7 6.817 0.568 0.4 

-34 15 51.4 M3 6.144 0.325 0.3 

-34 12 22.1 K7 6.798 0.584 0.5 
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Table 3. continued. 



(1) 


(2) 


(3) 


(4) (5) 


(6) 


(7) 


(8) 






RA 


DEC 


A v 


mass 


age 


ID 


W07 


(J2000) 


(J2000) Spt (mag) 


(M ) (Myr) 


524 


623 


17 24 53.63 


-34 12 15.3 K5 


6.924 


0.834 


0.1 


525 


624 


17 24 53.69 


-34 16 04.4 K7 


5.048 


0.706 


38.5 


526 


625 


17 24 53.73 


-34 16 51.5 K2 


5.454 


1.570 


0.6 


537 


639 


17 24 54.91 


-34 11 23.9 M0 


6.930 


0.504 


0.7 


546 


649 


17 24 55.55 


-34 16 31. 7 K5 


5.177 


0.833 


0.3 


562 


668 


17 24 57.37 


-34 16 02.1 M3 


7.465 


0.326 


0.3 


565 


671 


17 24 57.85 


-34 10 32.9 M5 


3.073 






572 


682 


17 24 58.94 


-34 17 22.7 K7 


4.908 


0.770 


3.9 


580 


692 


17 24 59.75 


-34 09 58.8 Ml 


6.359 


0.538 


5.5 


585 


697 


17 25 00 30 


-34 17 12.7 M2 


4.572 






595 


711 


17 25 02.32 




fl 1 60 

U. 1 uu 


U.JIO 


9 9 


597 


714 


17 25 02 58 


-34 16 28.3 M3 


5.690 


0.335 


0.4 


600 


718 


17 25 03.17 


-34 08 49.6 G5 


1.557 


1.632 


7.2 


603 


722 


17 25 03.41 


-34 15 52.0 K4 


5.786 


1.144 


1.8 


610 


730 


17 25 05.56 


-34 19 19.8 K5 


6.209 


0.831 


0.3 


623 


752 


17 25 09.91 


-34 15 51.6 K3 


2.146 


1.279 


0.4 


630 


760 


17 25 11.80 


-34 18 36.7 K2 


2.314 


1.554 


0.8 


634 


767 


17 25 14.28 


-34 16 38.8 K3 


5.076 


1.303 


3.7 


637 


771 


17 25 16.94 


-34 14 03.5 K5 


5.927 


1.058 


4.8 


642 


777 


17 25 22.24 


-34 16 18.6 M3 


6.163 


0.346 


1.2 


643 


778 


17 25 23.77 


-34 17 55.3 K3 


2.863 


1.290 


1.4 



